Chapter I

Introduction

Plants provide the core living element oxygen and foods. By this way human being and animals are fully depend on plants for their exultancy. Not only have that from ancient period of time men used the various parts of plants for the healing and treatment against diseases. Auyrveda explore on the use of medicinal plants. Guava (Psidium guajava) is one of most important herbal plant in the world. Leaves are used to treat gastroenteritis, vomiting, diarrhoea, dysentery, wounds, ulcers, toothache, coughs, sore throat, inflamed gums, and a number of other conditions. It is a plant of Myriaceae family. It is a low evergreen tree or shrub 6 to 25 feet high, with wide-spreading branches and square, downy twigs, is a native of tropical America. It is a common vegetation cover by roads and in waste places in Hawaii. Guava is a tropical and subtropical plant. It is well known in the islands for its edible fruit. It is common in the backyards. The branches are crooked, bringing opposite leaves. The flowers are white, incurved petals, 2 or 3 in the leaf axils, they are fragrant, with four to six petals and yellow anthers. The fruit is small, 3 to 6 cm long, pear-shaped, reddish-yellow when ripe. Guava may have been domesticated in peruvian several thousand years ago. Peruvial archeological sites have reveled guava seeds found stored with beans, corns, sques, and other cultivated other plants. Guava fruit is still enjoyed as a sweet treat by indigenous people throughout the rainforest and the leaves and bark of the guava tree have a long history of the medicinal uses that that are still enjoyed today. The effective use of guava in diarrhea, dysentery and gastroenteritis can be also be related to guava and documented antibacterial properties. Bark leaf extract have shown to have in vitro toxic action against numerous bacteria. In several studies guava showed significant antibacterial activity against such common diarrhea causing bacteria such as Staphylococcus, Shigella, Salmonella, Bacillus, E.coli Pseudomonus (Grann and Dimmilo, 1999).  Psidium guajava L. (Myrtaceae), the common guava tree, is widely distributed as a native plant in Latin America, from Mexico to Brazil. The leaves have been used in folk medicine for many years to treat diarrhoea, stomach ache and hepatic problems. Study of  phytochemical investigations have been reported on the tannins, flavonoids (Lutterodt et al., 1989). Psidium guajava is also a relatively well-studiedspecies with respect to diarrhoea (Lutterodt, 1989; Tona, 1998). The bark, leaves, fruit and root have also been evaluated pharmacologically for the treatment of gastrointestinal diseases (Tona.,1998.). This plant possesses antimicrobial (Jaiarj et al., 1999). Antimutagenic (Grover and Bala , 1993) and hypoglycaemic (Roman et al.,1995) properties.
In Africa, people use natural resources for medicinal purposes. Psidium guajava is a medicinal plant used in tropical and subtropical countries to treat many disorders such as diarrhoea, cough and gastrointestinal disorders.It was reported that Psidium guajava leaf extract has a wide spectrum of biological activities such as anticough, antibacterial, haemostasis (Jaiarj et al., 1999; 2000), antidiarrhoeal and narcotic properties (Lozoya et al., 1990), and antioxidant properties (Qian and Nihorimbere, 2004). The leaf extract is used to treat diarrhoea, abdominal pain, convulsions, epilepsy, cholera, insomnia and has hypnotic effect (Lutterodt, 1988). More than twenty identified compounds from Psidium guajava leaf have been reported in (Seshadri and Vasishta, 1965). The major components are: β-selinene, β-caryophyllene, caryophyllene oxide, squalene, selin-11-en-4α-ol (Meckes et al.,1996), guaijavarin, isoquercetin, hyperin, quercitrin and quercetin-3-O-gentobioside (Lozoya et al.,1994), morin-3-O-α-L-lyxopyranoside and morin-3-O-α-L-arabopyranoside , β-sitosterol, uvaol, oleanolic acid and ursolic acid (Begum et al.,2004).  Recent phytochemical screening of Psidium guajava leaf showed tannins in aqueous extract, anthocyans, alkaloids, flavonoids, tannins and steroids/terpenoids in ethanolic extract. Psidium guajava is used especially hypertension and diarrhoea in the central plateau of Burkina Faso (Nacoulma O, 1996). Chemically guava leaves most commonly contains alanine , α-humerlene , α-hydroxyurolic acid , α-linolic acid , galic acid , guajavanoic acid , histidin , oxalic acid , tanine , ascorbic acid (Anthony,1998).

Objectives:

1. Phytochemical screening of guava leaves (Psidium guajava). 

2. To detect the antimicrobial effect of ethanol extract guava leaves (Psidium guajava).

3. Assessment of antidiarrhoeal and cytotoxic effect of ethanol extract guava leaves (Psidium guajava).
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Review of literature
John et al., (2008) conducted a research work for the determination of aqueous guava plant leaf(Psidium guajava) extract efficacy against diarrhea. In castor oil inducing diarrhea they found a protective and significant level (P<0.005-0.01) of antidiarrheal  effect of guava leaf extract trialed on albino rats comparing which was with an antidiarrheal drug loparamide.

Gosh and Sen, (2006) performed antidiarrheal research of ethanolic guava plant leaf extract on guinea pig.Diarrheal effect induced by orally administration of Shigella Spp and Vibrio cholera bacterial culture suspension. The result reveled that both bacteria found sensitive to guava leaf extract and significantly (P<0.005, P<0.05) reduced diarrhea by inhibiting release of acetyle choline.

Rejane and Cyble, (1995) carried out a research work on albino rat for the evaluation of antidiarrheal effect of methanolic guava leaf extract. In this case diarrhea reducing significantly (P<0.005)

Victor Navarro et al., (1996) worked on some zulu traditional plants. Water extract of guava plant leaf used in this research as for antidiarrheal efficacy determination. Both castor oil and Shigell flexneri induced diarrhea reduced by the action of guava plant leaf extract. The action of extract denoted by counting the feces per defecation, observing the fluidity and softness of feces up to 6 hrs intervals of extract administration.

 Francis and Heine, (2006) carried out antimicrobial effect of methanolic extract of guava leaf applying the agar gel disc diffusion method in Malaysia and Carabean. Out of 16 tested bacterial organism specially the Gram positive bacterial organisms found sensitive to guava leaf extract (Staphylococuus aureus , Vibrio choleri).

Goncalves and Flavia, (2005) performed antibacterial research of guava leaf agains both Gram positive and Gram negative bacteria (Staphylococcus aureus , Salmonella Spp , E . coli) in disc diffusion technique. Result reveled that both classes of organisms were susceptible to to the guava leaf extract but Staphylococcus aureus was found highly sensitive to this plant extract.

Hoque  et al., (2007) did a research work for evaluating antimicrobial effect of guava plant leaf ethanolic extract. 21 strain of food born bacteria were selected. Listeria monocytogenes ATCC41594, E. coli 0157:H7, Salmonella (four strain) , Stephylococcus aureus JCM 2151 , Bacillus cereus , Vibrio parahaemolyticus were the common of those organism. Result concluded that E.coli has no susceptibility to the extract, Staphylococcus aureus is highly sensitive and Listera monocytogenes is moderetly sensitive to this extract.

Lutterodf G.D and Ismail, (1999) performed the antimicrobial research work of guava leaf extract applying the agar gel disc diffusion method. The total study exposed that Staphylococcus aureus , Shigella flexneri , Vibrio choleri , were the susceptible to guava leaf extract but Salmonella typhi , Salmonella paratyphi , Shigella sonnei responsed negatively to this plant extract. 

Belemtouri and Constantin, (2001) identified tannin and flavinoids in dry powder formed guava leaves by Liebermann-Burchard method (1g dry powdered form guava leaves + 5% phosphoric acid + adding of ferric chloride= Blue color denote the presence of tannin in the leaf. But in stead of ferric chloride addition of vanilic acid gives red color that ensures the presence of flvinoids in the leaf).

Aimmanas A, (1995) Guava leaf is a world wide traditional antidirrhoeal plant. They crried out a research work of ethanolic extract of guava plant leaf for cytotoxicity assesment.  For acute and chronic toxicity evaluation rat were used. To evaluate the acute toxicity more than 20g/kg (bw) and for chronic toxicity 0.2, 2, 20g/kg (bw) extract orally administered. In chronic case 6 month study reveled mild degree of fatty change and hydronephrosis in hepatic cell by histopathology examination. So suggestion was given for the treatment of diarrrhoea using guava leaf, the dose must be recommended and duration the duration should not exceed. 

Grann and Dimmilo, (1999) reported that the extract showed in vitro antimicrobial activity against Escherichia coli, Salmonella typhi, Staphylococcus aureus, Proteus mirabilis, and Shigella dysenteria. Another paper showed the effectiveness of the leaf extracagainst Staphylococcus aureus .It was shown that antibacterial activity in addition to Staphylococcus aureus was also useful against Streptococcus spp .The leaves are rich in tannin, and have antiseptic properties (Hossain and Hossain, 2004).
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Materials and Methods
Preparation of plant extracts (Psidium guajava):
Sample collection
Guava (Psidium guajava) leaves were collected from the Bangladesh Agricultural Research Institute, Chittagong (BARI). Comparatively medium aged fresh leaves were collected.

Sample Preparation

After colleting the leaves these were chopped into small pieces by sharp knife to facilitate easy grinding and then kept for 21 days in order to air drying.

Grinding 

The dried small pieces of plat leaves material was subjected to grinding by grinder machine and made it into fine form of powder. This form of plant material stored into an air tight container and kept in a cool, dark and dry place until analysis is commenced.

Extraction

A glass made jar with plastic cover was taken and washed thoroughly. The jar was rinsed with ethanol and dried. Then 500g of dried guava leaves sample was taken into the jar. After that 3000ml of ethanol was poured gradually into the sample containing jar upto about 1 inch height above the sample surface as it can sufficiently cover the sample surface. The plastic cover with aluminum foil was closed properly to resist the entrance of air into the jar. The jar was kept for 15 days with regular stirring by means of a clean glass rod at 2-3 days of interval

Filtration  

After 15 days from the commencement of extraction process the plant extract was filtered with sterilize cotton filter. The cotton was rinsed with ethanol and fitted in a funnel. The filtrate was collected in a beaker and filtrated again with filter paper. The all filtrated portion was evaporated to dry by vacuum evaporative rotatory machine (Model 2).

Re-Extraction

After filtration the remaining portion of the plant material was given for re-extraction in 500 ml ethanol. After 7 days it was filtrated in the same way that mentioned above. After following all the steps 51.98g plat leaves extract was collected and kept in freeze at 4ºC.

Phytochemical screening was done by the method described Evans, 1989
Test for Tannins (Ferric chloride test)

5 ml samples solution (extract of Psidium guajava) was taken in a test tube. Then 1ml of 5% Ferric chloride solution was added. In positive case produces greenish black color precipitation.

Test for Flavinoids A few drops of concentrated hydrochloride acid was added to  2 ml sample solution (extract of Psidium guajava) that  immediate developed of red color lines.
Antidiarrhoeal Assay:

Animal and diet:

The antidiarrhoeal effect of guava leaves extract (Psidium guajava) trialed on male albino rats. These were collected from the animal house of BCSIR lab Chittagong. Avaerage 150-200g body weight of rat was selected. The animals were acclimatized to standered lab conditions(temperature 24±1ºC , relative humidity 55±5% and  12 hrs photoperiod) in suspended wire meshed galvanized cages (4-6rats/cage) for one week before the commencement of the experiment. During the entire period of study the rats were supplied with a semi- purified basal diet and water adlibitum. All animals were maintained according to the NIH guidelines of care and use of Laboratory Animals, Published by Saha et al, 2001.)
Test protocol (Castor oil induced diarrhoea) 

The antidiarrhoeal study was conducted by Castor oil induced diarrhea method (Niemeegers et al 1976, Yegnanaryan et al 1982). After taking 15 albino rats weighining of average 150-200g were taken and divided into 3 groups such as control, positive control and test group. Then 2ml water, 2ml plant extract and 2ml of antidiarrhoeal drug loparamide were orally administered to control, positive control and test group respectively. All groups were screened at the separate cages. After half-an hour in order to create artificially induced diarrohea 2ml of castor oil orally administered to the each rat of each group. After that feces were counted at each 1 hr interval. Diarrhea was defined as the presence in the stool of fluid material that stained the absorbent paper placed beneath the cage. The number of respondents and the number of stools passed during 6 hrs period was noted for each rat by which the effect of plant extract against diarrhea was understood.
Anti-microbial assay (Disc diffusion method) 

Pure stock culture of specific bacterial organism

For anti-microbial assay first of all pure bacterial stock culture was collected which were available at the microbiology section of BCSIR laboratory, Chittagong. Here standard laboratory environment is allocated for the microbes. For this study following 10 bacterial organisms(both Gram+ve and Gram-ve) were selected ; Staphylococcus aureus BTCC:43 , Shigella sommei ICDDR’B , Klebsilla sp ICDDR’B , Bacillus polymyxa  BTCC:16 , Bacillus cereus BTCC:19 , Bacillus megatenusm BTCC:18 , Bacillus subtilis BTCC:17 , Salmonella typhi ICDDR’B , Proteus sp ICDDR’B , Shigella flexinary ICDDR’B.

Preparation of bacterial sub culture

One loop of pure culture of specific organisms were inoculated into individual test tube that’s containing  nutrient broth under sterilize condition and incubate it in incubator for further multiplication at 37ºC for 24hrs.
Preparation of nutrient agar (Mueller-Hinton agar)
First of all 8g of Mueller-Hinton agar was added with 100ml of distilled water in a clean and sterilize beaker. Then boil it for 30mintues. After finishing the boiling these mixtures poured on clean, dry and sterilize Petridis and kept it for solidification. This solid agar plate stored at 37ºC. Following this procedure 10 agar plates were prepared. 
Preparation of nutrient agar plate culture:

Previously prepared all of 10 test tubes containing bacterial organisms in nutrient broth and the 10 petridises were taken. Then the petridises were impregnated with specific microorganism by cotton bud from the nutrient broth very care fully. Bottom of the each Petridis marked with specific bacterial organism name by using black marker pen for easy identification. Finishing the impregnation all Petridis kept in refrigerator at 37ºC for 24hrs in order to bacterial multiplication throughout the Petridis.
Disc Diffusion Method for Preliminary Assay of Antimicrobial Effect 

After preparation of agar plate culture, antimicrobial effect of guava plant (Psidium guava) leaves extract was determine by disc diffusion method (Bauer et al, 1966). For this purpose first of all solution of 100µg/ml concentration of guava leaves extract test sample was prepared by dissolving with alcoholic solvent. Then sterilize and dried filter paper discs (4mm in diameter) were impregnated with 100µg/ml of tested guava extract substance by using micropipette. Disc containing the guava leaves extract were placed on nutrient agar medium that are uniformly seeded with specific bacterial test organisms. There were placed 3 discs in each Petridis. Respective solvent soaked discs considered as positive control. In order to proper diffusion throughout the respective petridises all kept at 4ºC for 2-4hrs. Diffusion generally occurred according to the physical law that controls the diffusion of molecules through agar gel. Due to diffusion process gradual change occurred of plant extract concentration in the media surrounding the discs. Then all the plates containing of specific bacterial organisms incubated at 37ºC for 24hrs to allow the maximum growth of the organisms. Finally the antimicrobial effect of guava leaves extract (Psidium guajava) was determine  by measuring the diameter of  ‘Zone of Inhibition’ with transparent scale against the individual organisms of individual plates which took place after 24hrs of incubation. This Zone of Inhibition is expressed in millimeter. In case of negative response Zone of Inhibition was absent. In this antimicrobial study the antimicrobial activity of guava leaves extract was compared with tetracycline antibiotic (30µg/ml). For this assay diameter of zone of inhibition caused due to guava extract effect against specific micro organisms is compared with the standard zone of inhibited diameter of tetracycline.                 

Methodology for Cytotoxicity Assay
The cytotoxicity assay was performed on brine shrimp nauplii using Mayer method. Brine shrimp nauplii were obtained by hatching brine shrimp eggs (Carolina Biology Supply Company, Burlington, NC, USA) in artificial sea water (22.5g sodium chloride dissolved in 500ml water) for 48hrs. Dissolution of guava leaves extract (Psidium guajava) was performed in artificial sea water using DMSO. Each 5ml solution of different concentrations (62.5, 125, 250, 500, 1000, 2000 µg/ml) of the guava leaves extract was taken in different beaker where brine shrimp nauplii were given and observed for mortality for 24hrs. The resulting data were transformed to probit analysis for the determination of LC50 values of the extract. Artificial sea water medium containing DMSO that was used for the analysis considered as control.
For the hatching of brine shrimp nauplii following instructions (Artemia cysts) were obeyed;

1. Tank: Cone shaped for optimum circulation.

2. Aeration: Sufficient aeration at the bottom of the tank was needed in order to keep the brine shrimp eggs circulating and in suspension at all.

3. Solution: Clean natural sea water was used and dilute and dilute 15-25ppt or prepared a hatching solution using non-ionized salt and tap water.

4. Optimum condition: PH: 8.1-8.4

                                       Cyst density: 2-3g/L (Average 1-2g/L) 

                                       Salinity: 20-35g/L

                                       Temperature: 27-29ºC or 80-85ºF

                                      [Temperature above 30ºC was always avoided].

5. Light: Natural sunlight or artificial light of 2000lux needed during the first 12hrs of hatching for maximum yield.

6. Hatching time: A complete hatch was achieved in 16-20hrs following the hatching instructions.

For longer self life, stored in dry place at a temperature below 20ºC
Hatching:

       * Hydrate cysts for 1hr in fresh water to shorten the hatching time.   

       * Rinsed hydrated cysts and start hatch.

       * When harvesting concentrate nauplii at bottom of tank by turning off lights and aeration.

.
Statistical Analysis:   

Data were expressed as Mean ± S.E. (Standard Error). Unpaired ‘t’ tests were done for significant tests. SPSS for WINDOWS@TM Statistical Package for social science for Windows was applied for all analyses of data. Probability (P) value of 0.05 or less (P≤0.05) was considered as significant. In case of cytotoxicity, the LC50 valued were calculated by “Probit Analysis”. In this case “Bio-State Software-2007” was used for probit analysis and Chi-sqare test. 

                 Preparation of plant leaf extract(Psidium guajava):
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Cytotoxicity and Antimicrobial assessment test of guava plant (Psidium guajava:)
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Result and Discussion

Phytochemical Assay:

1. The tannin: The greenish black color precipitation was formed that denoted presence of tannins.

2. Flavinoids: Formation of red color line was indicated the presence of flavinoids

Both test result was sore up the result of Belemtouri and Constantin, (2006) where   tannin and flavinoids was identified in dry powder formed  guava leaves  by Liebermann-Burchard method.
Antidiarrheal assay:
The antidiarrhoeal assay of ethanol extrat guava (Psidium guajava) leaves shown that this extract generally reduce diarrhea.

In castor oil induced diarrhea model in rats, the control group of animals responded 100% to diarrhea. But 55.6% protection was found against diarrhea in guava leaves treated group. In this study the mean latent period of defecation in ethanol extract treated group

was 1.21.  Guava (Psidium guajava) leaves extract protect (P<0.05) the diarrhea significantly but it was less than loparamide drug (P<0.01). This result is inconsistent with the observation (P<0.05) of Gosh and Sen, (2006). It is also significantly relevant with the results of John et al., (2008) and their observation value was P<0.05-0.01 comparing with loparamide and atropine.

Table 1: Effect of ethanol extract of Psidium guajava on castor oil induced diarrhea.

	Group
	Treatement
	Dose
	Number of rat with diarrhoea
	% of protection
	Mean of defecation within 6hrs study
	% of inhibition of defecation

	Control
	Distilled water
	2ml/rat
	5/5
	0%
	7.2± 0.49
	    -

	Positive control
	Loperamide


	2ml/rat (concentration 2mg/ml)
	3/5
	40%
	1.8± 1.11
	75%

	Treated
	Ethanol Extract of Psidium guajava


	2ml/rat (concentration 200mg/ml)
	4/5
	20%
	3.2± 1.31
	55.6%


Table 2: Comparing the effect of Psidium guajava and loperamide on mean defecation of albino rats using Student’s t-test
	Mean defecation (6 hrs study period)



	Control


	Loperamide

(2 mg/ml)


	Psidium guajava leaves extract

(200 mg/ml)

	7.2 ± 0.49

	1.8 ± 1.11 **


	3.2 ± 1.21*



	Student’s t test      
	t tabulated                      
	3.35                                                       
	2.57

	
	degrees of freedom          
	8.0
	8.0

	
	P value                         
	<0.01
	<0.05

	
	
	
	



Fig 9: Effect of ethanol extract of Psidium guajava leaves (2 gm/kg) and commercially available antidiarrhoeal drug loperamide (1 mg/kg) on castor oil induced diarrhoea. % activities are shown within parenthess. ** P<0.01 and *P<0.05 compared with control group (Student’s‘t’ test). ↓= decrease

Antimicrobial assay:

The ethanol extract of guava plat leaf (Psidium guajava) was tested for antibacterial activity against 10bacterial organisms. Here the effect was compared with oxytetracycline antibiotic. Out of 10 bacterial organisms (Gram+ve and Gram-ve) 6 were found susceptible to this leaf extract.

Table 3: Table for comparing zone of inhibition (mm dia.)  
	Name of the bacterial organism
	Tettracycline

(30µg/disc)


	Guava plant leaf extract(100µg/disc)

	Staphylococcus aureus BTCC:43
	16.5
	10.5

	Shigella sonnei ICDDR’B
	7.5
	-

	Shigella flexneri ICDDR’B
	7
	-

	Bacillus polymyxa BTCC:16
	15.5
	7.5

	Bacillus cereus BTCC:19
	10.5
	8.5

	Bacillus subtilis BTCC:17
	10
	9

	Bacillus megaterium BTCC:18
	12
	8

	Proteus sp ICDDR’B
	-
	13.25

	Salmonella typhi ICDDR’B
	14.5
	-

	Klebsilla spp ICDDR’B
	28
	-


So this leaf extract have antibacterial effect against Gram+ve and Gram-ve bacterial organisms. There are some bacterial organisms used in this study are the causal agent for diarrhea. As the guava leaf extract has a significant effect to these organisms so that this plant leaf may apply in case of bacterial diarrrhoea. This result inconsistent with the previous results (Francise and Heine, 2006 ; Goncalves et al 2005.) in case of Staphylococcus aureus besause ,more or less all papers showed about the higher  sensitivity of this organism to guava leaf extract where as negative response of Salmonella, Shigella relevant with the results of Lutterdf  and Ismail, (1999).

Cytotoxicity assay: 

In this toxicity study the LC50 value of guava plant (Psidium guajava) leaf extract found 828.7(µg/ml) that indicate the plant leaves extract of guava (Psidium guajava) have wide range of LC50 value.  So it may be said that guava plant (Psidium guajava) has no toxic effect for this studied concentration value. 
Table 4: Brine shrimp lethality bioassay of ethanol extract of Guava leaf (Psidium guajava)

	Dose (µg/ml)
	Log dose
	Total
	Alive
	Death
	       % (Lethality)
	Actual   %
	Probit

	62.5
	1.80
	20
	20
	0
	0
	0.0125
	2.116

	125
	2.10
	20
	18
	2
	10
	0.1
	4.099

	250
	2.40
	20
	17
	3
	15
	0.15
	3.975

	500
	2.70
	20
	16
	4
	20
	0.2
	4.192

	1000
	3.00
	20
	13
	7
	35
	0.35
	4.616

	2000
	3.30
	20
	0
	20
	100
	0.9875
	6.569



                            Fig 10: Regression line and Experimental point.

Table 5: Calculation of LC50 value, regression equation and confidence limit by probit analysis:

	Log10 LC50
	LC50(μg/ml)
	          95% confidence (μg/ml)
	Regression equation
	Chi-square

	             2.9
	         828.7
	   316.1-1024.2
	Y=-1.5754+2.2889*X
	      6.37


Cytotoxic activity of Psidium guajava leaves extract was determined by Brine-Shrimp Lethality Assay (Meyer et at. , 1982). Percentage mortality of brine shrimp at 6 different concentrations (62.5, 125, 250, 500, 1000, and 2000) µg/ml of is Psidium guajava leaves extract showed lethality in a dose dependent manner. More specifically, 0%, 5%, 10%, 35%, 65% and 100% mortality was observed at 62.5, 125, 250, 500, 1000 and 2000 μg/ml respectively .

From the % lethality of brine shrimp, the probits were calculated for each concentration. Probits were then plotted against corresponding leaves extract log concentration and from the plot LC50 (log concentration 50) value was 2.9 μg/ml.  LC50 value of Psidium guajava leaves extract was found 828.7μg/ml with 95% confidence limit where the lower and upper limits were 316.1, 1024.2μg/ml respectively. Alam et al.,(2007) in brine shrimp nauplii model found the value of  LC50 7.66(g/ml in  case of Amorphophallus campanulatus plant and that was interpretaed as toxic plant. The current study of guava (Psidium guajava) leaves extract got LC50 828.7 μg/ml and it indicate safety margin of this plant.
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Conclusion

Plants are the gift of nature with a view of medicinal use. Now a days more specific scientific researches is going on in order to isolate the individual compounds of plants those have the importance in antidiarrhoeal , antibacterial and cytotoxicity effect. In this preliminary assessment of guava leaf ethanol extract shown that it has efficient level of antidiarrhoeal and antimicrobial effect. As its LC50 value is wider, it indicates non toxic effect that was detected in this study concentration. The current study may assist more safety and efficient use of guava leaves (Psidium guajava).
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Fig 3. Alcohol emerging of the guava leaves.





Fig 4. Alcohol evaporation by vacuum rotatory machine





            Fig 2.Grinder machine





Fig 1.Air dried guava plant (Psidium guajava) leaves 





Fig 5.Artifial sea water for shrimp nauplii  hatching.





Fig 6.Preparation of  different dose concentration





Fig 7.Counting of nauplii(egg) mortility





Fig 8.Zone of inhibition against bacteria.
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