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Intvaduction
\ Backoronnd of th sined
1 I |";|||‘~] me archapelavo s nch i o Horal o
rich n o1l contnl I much | clopn t
1 thou \w‘,wl‘)‘wul poct imn found here in Phalipyg
known to be usetul tor food medicine, and sources of other m
nd even simple products like paper. Some of themn were noted 1

characteristics that made them into unique from others.

We have plants that yield products that can be used as substitutes tor imported
ones.  Stropliantus letei has been studied locally and been found to contain
strophantin. - Very likely, other endemic species also contain such as glucoside.
Stiyhnine is obtained from Strycnos nux-vomica, which is an introduced specie
(Quisumbing, 1978).

Etght hundred {3ty species of medicinal plants were described by Quisumbing
n 1978, sixty-three of which were recognized in various pharmacopocias throughout
the world.

Even just a tiny-weenie weed could be useful. It maybe the cure for the
cancers and AIDS. We may kunow some plants here in the Philippines are the only
species found in the whole world. We may not know that papaya could cure cancer.
ifwe Teave all these plunts undiscovered and untouched, then how could we develop
our [loral resources.  How could we gain a better understanding of our Natural
resources? We need to explore the wonders of our natural world. There is a need for
us to discover more than what we could just see with our naked eye. We need to gain

more knowledge about their importance and certain properties.
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Hacteria nr i nt anywheore b e hrniv 1 ‘nl,l" | e food abundant

md where sumroundinge condittons fits there Titest e ['he bacteria may canse

tuherculosts, and otheg I'hey could endanger out

discase such as diphtherna

Some bacteria may live i extremely salty environments., Some normally grow in ho
) y

widic environments.  Bacteria may be classified as the gram-negative bacteria that

possess a thin cell wall Ihese may be the nitrogen-fixing aerobic bacteria,

enterobacteria, spirochetes, cyanobacteria, ricketsias, chlamdias, and myxobacteria

Gram-positive bacteria possess a thick cell wall of peptidoglycan.  All are

nonphotosynthetic, and inay produce spores. They include the lactic acid bacteria,

streptococci, staphylococet, clostridia, and actinomycetes. Some of these bacteria

may develop in less than a minute.  Other bacteria include FEscherichia coli,

Clostridium  botulinum and  Staphyloccus  aureus.  These facts about bacteria
motivated our group to study for the antibacterial properties of the leaves and roots of

Mimosa pudica, Imperata cylindrica, and Eleusine indica. These weeds were

observed to have been abundant in our country. Unless we make use of them, they

will remain as weeds growing on different areas.



D Significance of the Study

the Philippine arclipelago 15 tich o natural reconrces. Her favnal and floral
resources Hourish becan f nutrients and abundant water supply. Weeds rob the
plants with the nutnenis neccssary for their growth. Farmers have problems on how
to ehiminate these weeds. However, theoe weeds may be useful mforms.

In many Tagalog provinces according to Guerrero (1978), a decoction of
fresh roots of Imperata cylindrica, or commonly called kogon is used in dysentery
He also states that the fruiting spikes are regarded as vulnerary in decoction and as a
sedative whien taken internally.

Decoction of Eleusine indica, an abundant weed in the Philippines, is used as
a diuretic and in dysentery. Menaut (1978), says that in Cambodia, the whole plant,
particularly the roots, may be used as sudorific, and for fevers and liver complaints.

Guerrero (1978), reported that the root of Mimosa pudica is administered as a
diuretic, and 1s used against dyseutery and dysmenorrhea. He further reported that
the entire plant in decoction is considered as an alterant and antiasthmatic. The juice
is used to impregnate cotton wool {or dressing in any form of sinus difficulty.

Our country has a high waste management problem. Bacteria find the waste
dumping areas in our country suitable for growing. Despite of the beneficial effects
brought by the bacteria, we arc aware that they may cause diseases in plants,
animals, and humans. There is also a need to get rid of these microorganisms.

These reasons gave us the idea to come up with the study of the effects of the

feaves and roots of certain weeds.



C. Scope and Limitations

Qur study utilized three kinds of weeds. [hey aic the Mimosa pudica
Imperaia cylindrica, and Eleusine indica. We used the leaf and the root extracts of
these weeds. The bacteria we used were taken from the PSHS Sci-Res Laboratory.
Oui experiment was conducted at PSHS Sci-Res aboratory. Our plant samples

were collected at different areas in PSHS-WVC.
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2o weed - any plant growing where it s not desied ¢ pecially a wild plant growing
in ground that is under cultivation.

3 voots - the usually underground portion of a plant that scrves as support, drow
food and water from the surrounding soil, and stores food.

4. culture - the cultivation of tissues or microorganisms in prepared media or a
product of this.

5. Imperata cylindrica - an crect grass, 30 to O cm high, the stems solid, rather
slender, the nodes breaded. Leaves flat linear-'anceolaie , acuminate erect, 20 to 50
cm long, S to 9 mm wide. Panicles exerted, dense, subcylindric, spike-like, whicz, 10
t0 20 cm long, 5 to 15 cm in diameter, silvery-silky. Callus hairs copious, about
twice as long as the glumes. Spichelets 3 to 4 mm long.

6. Mimosa pudica - diffusely spreading herb. Stems branched up to 1m. in length,
prickly and with numerous hairs. Leaves very sensitive, both the pinnae and leaflets
folding when touched. Leaflets narrowly obllmg, 1 to 1.5 cm. long, sessile. Flowers
pink and very numecrous, long peduncled, solitary or 2 to 3 in. each axil, nearly lem.
in diameier. Peds are flat, slightly curved, numerous, 1 to 2 cin. long, made up of 3
to 5 one-seeded points.

7. Lleusine indica - a rather stout, tufied annual, erect, glabrous 10 cm to 1 m high.

Leaves 10 to 20 cm long; sometimes involute when dry, 3 to 7 mm wide, distichous

6




athe | | \ N
rather flaccid, the sheath attened spikes 3 to 6, all in a terminal wheerl, or | to

lcaves ) )
caves down, 2.5 to 10 em long, 3 to 5 mum thick Spichelets, numerous, crowded, 3

) Sy ]
(03 Howered 3 to 4 mim long, first glume -nerved small, the second, 3-nerved, the

third and succeeding ones, ovate acute
8. Teaves - lateral organ evolved fiom the stem or axis of a vascular plant. Leaves
that have not undergone modification for specialized purposes normaily consist of
two main parts: a stalk and a blade. The green color of the blades of most foliage
leaves is due to the presence of chlorophyll, a substance used by the plant to
manufacture carbohydrate sugars from water and carbon dioxide. Leaves are the
principal organs of food making in vascular plants.

9. Escherichia coli - pathogens that inhibits the intestinal tracts of huinans and other
animals as part of the normal microorganism population. Certain strains of £. coli
can cause moderate to severe diarrhea.

10. Stapli lococcus aureus - the most pathogenic of the staphylococci that causes
boils and skin infections and may infect wounds. Certain strains of S. aureus cause a
form of food poisoning, and some cause, toxic shock syndrome.

11. Bacillus subtilis - a member of the genus Bacillus that have centrally located
endospores and grow at moderate temperature. It is commonly found in the air and
may cause serious endophthalmitis, endocarditis, and even meningitis.

12. Zones of inhibition - clear zone or plate where bacteria was eliminated by the

antibacterial effect of the crude extracts of Imperata cylindrica, Mimosa pudica, said

Eleusine indica.



Chapter 11
Review of Related Viterature

AL Weeds

Any plant can be a weed: it depends entirely on where 1t grows and how man
15 involived Basically. a weed is an unintended plant, growing where we do not want
LA tomato in our flower garden is a weed; a zinnia would be a weed in a tomato
ficld. Most weeds today have a worldwide distribution brought about by man.

he escalating use of herbicides has produced a threat to our environment.
Herbicides are potentially more dangerous than the herbs themseives. Many of the

herbicides are not biodegradable and are dangerous if consumed. Some plants

develop genetic weakness after consistent t:eatment with chemical herbicides.

B. Common weceds used

Mimosa pudica commonly known as makahiya is a diffusely spreading herb.
[ts stems are sparingly piickly and with numerous bristly hairs. Leaves are very
sensitive, both the pinnae and leaflets are folding when touched. Leaflets narrowly
oblong, 1 to 1.5 ¢m. long, sessile. Flowers arc pink and very numerous, long
peduncled. solitary or 2 to 3 in. each axil, nearly 1 cm. in diameter. Peds are flat,
slightly curved, numicrous, 1 to 2 cm. long, made up of 3 to 5 one-seeded points.
Decoction of entire plant is considered antiasthmatic. Root decoction 1s given in
urinary compiaints, so as emetic, and also used in aphrodisiac. In large doses, it
could be poisonous. Leaf infusion can be used for dysentery, and kidney trouble (de

Padua, Lugod, Pancho, 1987).



Loaperata ovlinedrioa ts tound throughout the Philippin i1 O i slop )

| { ‘
mnoerect grass, 30 (o 80 cme. hapgh the stem olid. Iather slender, the node rend

Leaves flat lincar-lanceolate, acuminate erect. 20 to 50 ¢m. lon o9 /
3a . . 4
Panicles exerted, dense subeylhindric, spike-like, white, 10 1o 20) ¢ long, te
cmeom diameter, silvery sitky, Callus hairs copious. about twice as 1o

l

rlames. Spichelets 3 0 4 mun. lone 1t 1s commonly called as kogon Decoction o
fresh roots is used i dysenters and mdigestion. The roots md inflerescence ar
druretic, restorative, tonic. astigent, and antifebrile; also uscd tor asthma jaundice.
nausea, dropsy due to weakiess, and nosebleed (de Padua, et al., 1981).

Elcusine indica is probably the most common of the weeds in the
Philippines. It is a rather stout, tufted annual; erect, glabrous 10 cm. to 1 m. high.
Leaves 10 to 30 em. long; sometimes involute when dry, 3 to 7 mm. wide, distichous
rather flaccid, the sheath flattened, spikes 3 to 6, all in a termin:! wheerl, or 1 to 2
lzaves down, 2.5 to 10 cm. long, 3 to 5 mm. thick. Spichelets, numercus, crowded, 3
ro 5 flowered, 3 to 4 mm. long, first glume 1-nerved small, the second, 3-nerved, the

thud and succeeding ones, ovate, acute. Decoction of the fresh plant is used as a

diuretic and in dysentery (dc Padua, Pancho, 1989).
C. Microorganisms

Microbiology is a broad term meaning the study of living organism that are
individually too small to be seen with the naked eye. It includes the study of bacteria
(bacteriology), wviruses (virology), yeasts and molds (mycology), protozoa
(protozoology), some algae, and some forms of life that do not fit well into any of

this groups. Such forms of life are given the name microorganisms. Sometimes they
' 9
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M anis
reroorpanisms, with vast majority are involved in cycles of nature i which

matertals are e a
e decomposed so they can be used again by the higher forms of life

Others are W
>areused momaking antibiotic: and most played an esscutial role in food

production,

C.1. Bacteria

Almost 100 years ago, the Danish physician Christian Gram devcloped the
graus staining procedure. Bacteria that absorb and retain crystal violet stain during
laboratory staining procedures are referred to as gram-positive, whereas those that
do not retain the stain are gram-negative. The cell walls of gram-positive bacteria are
very thick and consist primarily of peptidoglycan. The cell wall of a gram-negative
bacterial cells consist of two layers, a thin peptidoglycan wall, and a thick oute
membrane of lipoprotein and lipopolysaccharide.

The difference in the composition of the cell walls of the gram negative
bacteria are of great practical unportance. For example, the antibiotic penicillin
interferes with the peptidoglycan syuthesis, ultimately revolting in a fragile cell wall
that cannot effectively protect the cell. Penicillin works most effectively against
gram-positive bacteria.

Microbiologists recoguize three main groups of eubacteria based on
differences in cell walls. These are the wall-less bacteria, the gram-negative bacteria
and the gram-positive bacteria (Solomon, Berg, Martin, Villee, 1993).

Dacterial  pathogens often  have special structures or physiological

10
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Virulence
ence factors are structural or physiological charactenistics that help organisi

cause nfle
echion and discase. These factors inchude structures such as pil for adhesion

to cclls and tissucs. enzymes that either help i invading host defenses or protect the
organism from host defenses, and toxins that can dircctly cause disease.

Bacteria can enter the body by penetrating the skin or mucous membranes,
by sexual transmission, by being ingested with food, by being inhaled i aerosols, or
by transmission on a fomite (any inanimate object contamminated with an infectious
agent). If the bacteria are immediately swept out of the body in urine or feces or by
coughing or sneezing, they cannot initiate an infection.

A critical point in the production of the bacterial disease is the organism's
adherence or attachient, to a hosi cell's surface. The occurrence of a certain
infections depends in part on the interaction between the host plasma membranes and
bacterial adherence factors. Adhesins are proteins or glycoproteins found on
attachment pili and capsules. Most adhesins that have been identified permit the
pathogen to adhere only to receplors on membranes of certain cells or tissues. For
example, an adhesin on attachment pili of certain strains of E. coli attaches to
receptors in certain host epithelial cells. However, very often the capsules and
attachment pili are also antiphagocytic structures. It is difficult for phagocytic cells to
engulf bacteria that have capsules or attachment pili, so these structures make
excellent virulence factors.

Attachmient to a host cell surface is not enough to cause an infection. The

microbes must also be able to colonize the cell's surface or to penetrate il

Colonization refers to the growth of microorganisms on epithelial surfaces, such as

11



skins 1o
Ot colonization o occur after adherence, pathogens must survive and

reproduce \ 4 {
I despite host defense mechanism. For example, pathogenic bacteria on the

\‘\'\ Sutlace .
Hace must withstand  environmental conditions and  bacteriostatic  ski

SeCretions

Coagulase is bacterial enzyme that accelerates the coagulation or clotting of

the blood. § . . At 3 " 2 .
d. S aureus produces congulase to aid in infection. Conversely, the bacterial

cazyme streptokinase dissolves blood clots. Pathogens trapped in blood clots fice

themselves to spread to other tissues by secreting these virulence factors (Madigal,

et. al, 1997).

C.2. Eschericlia coli

Lscherichia coli and other bacteria, the protozoan Giardia, and a certain
helminths frequently cause lactose intolerance. E. coli has significance far beyond its
ability to cause diarrhea. It is an important indicator organism because it is always
present in water contaminated with fecal material. E. coli is usually more numerous
than any other organisins and is easier to isolate. Finding Escherichia coli in water
means that any pathogens found in feces might also be found present.

Escherichia coli also is an extremely versatile opportunistic pathogen - it can
infect any pait of the body subject to fecal contamination, including the urinary and
reproductive tracts and the abdeminal cavity after perforation of the bowel. It is
present in many bacteremias, cause septicemias, and can infect the gallbladder,
meninges, surgical wounds, skin lessions, and lungs, especially in debilitated and
immunodeficient patients (Black, 1993).

E. coli is the causative agent in 80% of Urinary Tract Infections (UTIs), but
12



other enteri . .
¢ bacterin from feces can also cause such mnfections

\\ algl ¢
usually is tested for fecal cont mination by isolating £ coli from a

water sample. 2 5 2
I oit s also called an indicator organism because, as £ coli, 15 a

natural mhabit: ; : i
: thabitant of the human digestive tract, its presence in water indicates that

he ’ g 3 A . .
the water is contaminated witl, fecal material (Black, 1996).

Escherichia coli has significance far beyond its ability to cause diarrhea. It is
an important indicator organism because it is always present in water contaminated
with fecal material. . coli is usually more numerous than other organisms and is
easier 1o isolate. Deadly outbreaks of toxin - producing E. coli strain 0157:H7 i
1992 and since have been attributed to undercooked hamburgers served at fast - food
restaurants. This strain called L. coli 0157:H7. unknown only a decade before, was
introduced mto ground beef during processing, when feces from slaughtered dairy
cows was inadvertently mixed with the meat. Public health invcsligdtors discovered
that 100,000 pound of the contaminated meat was ground and formed into patties.
The ground beef comained viable bacteria that could infect a person and cause
{llness unless the meat was thoroughly cooked. Compared to Salmonella and other
food-borne pathogens, which require ingestion of thousands of bacieria to produce
symptoms, the presence of just a few E. coli 0157:H7 organisms can cause overt
disease.

It is now estimated that 20,000 cases of E. coli 0157:H7 infection occur every
year in the United States, and Canadian health authorities claim that the number may
be 10 times that high. The deadly E. coli strain has also invaded home kitchens,

where improperly cooked ground meats load to sporadic outbreaks by disease.
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juate, accordig (o Morris Potter of the Center for Disease Control

I'Stmu‘l]un y . \ p
£ has changed and these measures are no longer able to destroy |[the

bacteria, " : ! , Ty
Until (he problem can be identified and corrective mmeasures instituted,

caling medium rare groung weat will continue to be risky business (Daniel P. Puzo,
LLos Angeles 1 imes, March 4, 1993 p. H28).

In light of the recent E. coli outbreaks, the Food and Dairy Administration

(FDA) recommends that hamburger be cooked until the center reaches 86.1 C (155

Y) or until the interioris in o longer pink and the juices run clear. These

recommendations are especially important to follow in light of new discoveries on

the prevalence of the pathogen. E. coli 0157:H7 is more common than Shigella (the

prototype agent of bacterial dysentery) and frequently lives in the intestinal of

healthy catties (McKane and Kandel, 1996).

Escherichia coli is a major cause of diarrhea and dysentery - like syndromes
that have inspired such imaginative names as "Montezuma's revenge," "turista," "the
trots," and "Delhi Belly." As members) of the normal intestinal flora, most strains of
E. coli are a virulant and elicit no disease in the gastrointestinal tract. Some strains,
however, are pathogenic and cause gastroenteritis. Although a few strains of E. coli
(called enteroinvasive £. coli) can cause local invasive disease of the intestinal
epithelium, most pathogenic strains are noninvasive and produce an enterotoxin
while growing in the infected persons's iatestine. These strains are called

enterotoxigenic K. coli (ETEC). The toxin is physically and antigenically related to

14
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toxin because

they have (lcwlopcd antibodies that neutralize it. ndemic regions are
usually characterized by poor sanitation, which encourages microbial multiplicatiori
i food and water contaminated with feces The pathogens do not appear (0 pose 2
major health threat when they are imported with a returning vacationer, since the
unsanitary environment necessary for perpetuating an cpidemic does not come home

with the traveler. Other strains of the bacterium, called enteropathogenic E. coli |

cause infectious diarrthea among infants in the United States.

C.3. Bacilius subtilis

Bacillus subtilis is a gram - positive bacterium. They produce agents that
inhibit closely related species, called bacteriocins to distinguish them from the
antibiotics, which have a wider spectrum of activity. They produce subtilisin.

The gram - positive organism, B. subtilis, can also be used as a host. B.
subtilis is pot potentially pathogenic, does not produce endotoxin, and secretes
proteins mto the medium. Although the technology for cloning in B. subtilis is not
ncarly as well developed as that of a E. coli, plasmids and phages suitable for
cloning have been developed and transformation is a well developed procedure in 5.
subtilis. Disadvantages in using B. subtilis as a cloning host exist, however. Plasmid
ustability s o real problem, and it is hard to maintain plasmid replication over many

culture transfers. Also, foreign DNA is not well maintained in B. subtilis cells and so
15
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CAl Staphyioc OCCUS QuUIreus

Fveryone has had a pimple at somie tme; most likely it wa caused by th
Staphylococcus aurcus, the mos pathogenic of the staphylococcr. Staphylococcal
skin infections are exceedingly common because the organisms are nearly alway
present ou the skin. Strains of staphylococcei colonize the skin and upper respiratory
tract of infants within 24 hours of birth. (Half of the adult popuiation and virtually al!

children are carrier of S. aureus.) Infection occurs when these organisms invade the
skin through a hair follicle; producing folliculities, also referred to as pimples or
postules. An infection at the base of an eyelash is called a sty. A larger, deeper, pus-
filled infection is a furuncle, boil, or abscess. An estimated 1.5 million Americans
have such infections annually. Further spread of infection particularly on the neck
and upper back, creates a massive lesion called carbuncle (Black, 1993).

Black (1994) said Sraphylococcus aureus is a common human pathogen. It is
often rasponsible for skin abscesses and boils. If it invades the blood, it can travel to
otlier tissues and cause pneuimonia, meningitis, and osteomyelitis (infection of the
marrow cavity of the bones).

The most common food poisoning is caused by the gram - positive coccus
Staphylococeus aurcus. This organism produces several enterotoxins that are
released infto the surrounding medium or food; if food containing the toxin is
ingested, severe reactions are observes within one to six hours, including nausea

with vomiting and diarrhea. Six types of S. aureus enterotoxin have been identified.

A, B, Cl, C2. D, and E. Enterotoxin A is most frequently associated with outbreaks

16
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otoxin A is a small single peptide of 30,000 molecular weight that 1s

encoded Ly X :
Y a chromosomal gene. Cloning and sequencing of this gene, the entA

gene,

and of several other S\ aureus enterotoxin genes, show that this family of
g genetically related. Although the entA gene is chromosomally located, the
B and C type S. aureus enterotoxin maybe plasmid or transposon-encoded, or
alteratively encoded by a lysogenic bacteriophages.

The kinds of foods most commonly involved in S. aureus food poisoning are
cusiard- and cream filled baked goods, poultry, mecat and meat products, gravies,
cgg, and meat salads, puddings, and creamy salad dressings. If such foods are kept
refrigerated after preparation, they remain relatively safe, as S. aureus is unable to
grow at low temperatures. However, foods of this type are often not refrigerated, and
are frequently kept in warm kitchens or outdoors at summer picnics. Under these
conditions, S. aureus, which might have entered the food from a food handler during
preparation, grows, and produces enterotoxin. Many of the foods involved in
staphylococcal food poisoning are not cooked again before eating, but even if they
are, this toxin is relatively beatable and may remain active. Staphylococcal food
poisoning can be prevented by careful sanitation method or by storage of the food at

low temperatures to prevent bacterial growth, and by the discarding of food stored

for any period of hours above 4 degree Celsius (Black, 1996).

PHILIPPINE SCIENCE HS-WV
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D. Tetracy chines

he teiracyclines display the broadest spectrurn of all antibiotics they arc
‘cive against both gram positive and gram-negative bacteria. Because tetracychines
readily  penctrate  cell membranes, they are the drug of choice for treating

fracellula: bacteria infections caused by chlamydias, rickettsias, and Brucella
Tetracyclines prevent the binding of transfer RNA to 70 S ribosomes.

Since 80 S ribosomes are nol affected, the inhibition is specific for
prokaiyotes.

Tetracyclines are acid-stable and are readily absorbed from the
gastrointestinal tract, so they are administered orally. Milk products and iron-
containing {oods reduce antimicrobial effectiveness and should be "avoided when
tetracyclines are taken. The antimicrobial spectrum of tetracyclines is so broad that
their extended use disrupts the normal flora and encourages secondary infections by
tetracycline-resistant staphylococci or the yeast Candida albicans ( McKane and

Kandel, 1996).

I, Antibiotic Resistance

Chemotherapeutic effectiveness depends upon the sensitivity of the pathogen
to the agent. Some microbes respond predictably to certain drugs, making selection
of treatment easy. Other microbes may vary in their responses, and laboratory tests
arc usually required to ensure that the selected therapy is appropriate. Antibiotic
resistance, however, may develop in microbes within the population. In fact, the
history of chemotherapy has been closely paralleled by the history of drug

18
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acquired either by Rl . e
I by mutation in the pathogen's chromosome or by direct transfer of i2-

factor plasmij ; ;
: S1 T . ; " Lt
plasmids from antibiotic-resistant strains to sensitive recipients (McKane and

Kandel, 1990).

E.1. Mechanism of Antibiotic Resistance

Some nicroorganisms are naturally resistant to certain antibiotics because
thev lack the target thot the antibiotic affects or because the drug cannot reach its site
of action. Fungi, protozoa, and viruses, for example, contain no peptidogiycan and
aie naturally resistant to penicillin and other inhibitors of bacterial cell wall
svuthesis. Sensitive microbes, on the otaer hand, may became resistant to a drug by
zaming the ability to

* Inactive or destroy the antibiotic

« Alter their own membranes so they are no longer permeable to the agent

* Alter the target site so it is no longer affected by the drug, or

* Develop a mechanism to bypass the target metabolic reaction.

19
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Chapter 111
Methodology
L. Collection of Specimen

L.1 Collection of Test Organisms

subtilis strains Were

Uhe Staphylococcus aureus, Escherichia colt and Bacillus

~ ’ g h Laboratory
taken from the Philippine Science High School _WVC Science Researcil Lz

1.2 Collection of Plani Specimens

. . ) T .re taken from
Mimosa pudica, Imperata cvlindrica, and FEleusine indica were taker

1IQ. WA g JHS-W Sci-Res
PSHS- WV . The specimens were ‘mmediately brought to the afe)3 A

: G
- . [ ol - O Sw . Sy llli:d
Laboratory. They were washed with running water and were rinsed with dist

water.

2. Sterilization of Equipment

All equipment used was washed thoroughly with soap and water. They were

sterilized in the oven at 120 C for one hour.

3. Extraction of Crude Extracts

The method used in the extraction was the method used by Prangga and
Teran (1998) with some modifications. Wet weight was determined using the
weighing scale. Fifiy grams of each species of roots and leaves were soaked
separately for one hour in 100 ml of distilled water. The specimens were pounded
separately. In order to get rid of the suspended solid particles, the crude extracts

were filtered several times. They were placed in labeled containers and stored in the

refrigeraior.
20
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Paper discs (Whatman 1142) were soaked in 50 ml of the aqueou

CNIracts of
) Ca [
h SPeCinie [(” | () minutee

lnocululiun of Streak Plates

'”\(: 1Y s f
ethod specified in the manual of BBL Products and Laboratory

Procedures (199gy i . .
(1998) in streaking of culture plates was followed. Mueller Hinton Agar

(BBL) was used.

First, the entire [» . ) J o
‘e entire length of the wire was flamed in incandescence by holding 1i

in 80 degree . pili? .
g angle in the outer core of the flame of an alcohol burner. It was

performed while quickly moving the wire loop holder down through the flame so
that the portion of the holder just above the wire will be flamed slightly. The wirc
was allowed (0 cool for a few seconds prior to its contact with the test material.

Next, the cotton plug was removed from the test tube containing the
specimien. Then, a part was selected using a purulent appearing material. A thin
loop-full of the specimen was removed avoiding contact of the wire with potentially
contaminated surface. The cotton plug on the test tube was replaced and placed
aside.

The loop was flamed by positioning the end of the wire containing the loop
in the cool (blue) core of an alcohol burner for the first several seconds for
preheating to avoid spattering of the infectious material prior to complete
sterilization in the hotter (yellow) portion of the flame. The wire was allowed to

cool.
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0. Autibuacterial Lesting

6.1 Inoculum Preparation

In moculum preparation, the Bauer IKirby method was revised using the
method of Barty (1970).

A visibly turbid suspension was prepared by picking six isolated colonies of
the same morphological type from the bacterial culture plates and placing these
colonies in five ml BBI. Nutrient Broth infusion -The solution was heated at 37 C.

The nutrient and bacteria were mixed. The mixture was compared to the
MecFarland barium sulfate turbidity standard. It was prepared by adding .5 ml of .048
M Bad [1.175% (wt/vol) BaCl . 2H;0] to 99.5 ml of .36 N H;SOs, (1% vol/vol).

The nutrient broth and the bacteria were added to Mueller Hinton agar. Four

mi of this solution was added to the base layer of Mueller Hinton agar in each petri

dish. Three plates were inoculated with each of the test organisms.

6.2. Application of Discs
Within three min. after ponring the agar to the Mueller Hinton Agar, the
discs were applied using forceps. Eight discs were applied to each plate. The discs

contents were:
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Disc | imosa pudica roof

N
A
l)n\w 4 f’l) t)u:/)“/,,(,,/((/\(

Disc 3 mperata eyimed 1Ca rools

disc 4. Imperata ¢ Vindarica jeaves
Disc S: Eleusine mdica yoots
Disc 6: Eleusine indicua leaves

Disc 7: Positive-control (Tetracycline)

Disc 8: Negative-Control (distilled water)

: were inverted and
Within 15 minutes after the discs were applied, the plates
, was measured.
were incubated at 37 C for 24 hours. The diameter of the clear zones

= ; uler.
The measurement was rounded off to the nearest mm using the r
7. Statistical Testing

; 4 ine if the zones of
One-way analysis of variance was used in order to determine if ti

inhibition were significantly different {from each other.
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C hapter 1V

Results ang Discussion

> mperclad
I he o rade ENtraction of (he roots and leaves of Mimmosa pudica, Imy

; ; y T P School-
Viindrica and Lleusine indica was done at the Philippine Science High S
Weste Isaona 0 o
estem Visayas C ampus Science Kesearch Laboratory

The anti : y :ntioned
Phe antibacterial effects of the crude extracts of the plant parts menlio

above were tested on £ coli, a common Gram negative bacterium, S. aurens, a Gram
positive and B3 subtilis, a Gram positive bacterium also.

Results showed that all plant extiacts possessed antibacterial properties on £
coli.  All discs possessed positive results on L. coli. The plant extracts has non-
uniform effectiveness as shown by the statistical analysis.

Mimosa pudica leaf extracts has the highest mean of zone of inhibition of 10
mm. Closely following are lmperata cylindrica root extracts. I cylindrica lcaf

xtracts and Lleusine indica leaf extracts which have the means of 9.6 mm, 9 mm,
and 7 mm, respectively. The positive control, tetracycline showed a mean of zone of
inhibition which is 14 mm.

Mimoso pudica root extracts proved to be least effective among the plant

extracts. It has a mean of 6 mm.
[he  pimple-causing  bacteria, Staphylococcus aureus inhibited most

clicetively by the positive control, iollowed by the root extracts of Mimosa pudica.

Ihe root extracts of Mimosa pudica has a mean of zone of inhibition of 8.33 mm.

24
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‘4 T0Ot extracts has the highest mean of zone of inhibition

on /) sieh
lils am
~ ong the pl., '
& the plang extracts. It showed § mm of inhibition Both /

limdricg e
faves and £ - ’
P ndica legyes have the mean of zone of inhibition of 7 i
Followj
g are A7
1S . f2 ) af .
Pudica eyt =Xtracts and M. pudica root extracts with means of 6.66
and 6.33 mn, respectively

Eleusine i of zone of inhibitio
“eusine | ‘a v 5 inhibiti
¢ indica voot eXtract- showed the lowest mean of zone of i hibition

which is ) The e
6 mm. The POsitive control tetracycline has the mean of 31.33 mm and

Degative contro] hag 0 mm,

Imperatq ylindrica, Eje

usine indica and Mimosa pudica were noted for their

potential in herbal medicine. They arc used as simple remedies for dysentery, kidney

comiplications and ag astrinpents.

Results of the testing confirmed that all crude extracts of plant specimens
possessed antibacterial properties on 2. coli, S. aureus, and B. subtilis. The study
confirmed the studies done by de Padua, et. al. (1981) that piant specimens used

rossessed medicinal propetties.
|
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Diametey cones of inhibition (my 1) in B. subtilis le
reatments. Values are mcans of 3 determinants.
I fcatments Diamcter zone of inhibition (mm
PR e ) S
X +s.d,
Disc 1 6.33 + 4714
Disc 2 6G.67 + 9428
A
Disc 3 8+ 1.6330 ‘
Disc 4 7+ .8165 |
T

Disc5 6+0

Disc 6 7+ 1.4142

Disc 7 31.33 + 2.4944

040

Disc &
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Chapter V

Summary of Significant Findings

- . .y wchencli
I. All crude extracts were able to inhibit the growth of tesl organisms /\sche

r zones of inhibition was

coli, Staphyloccocus aureus, and Bacillus subtilis. Diamete

used to determine the antibacterial properties of the extracts

2. Distilled water that was the negative control showed no zone of inhibition on the

three test organisms.

3. One-Way analysis of Variance (¢ 0.05) for all equal sample sizes proved that in

every test organisms, zones of inhibition forimed by {reatments varied sigmﬁcantly

(f < U.05).

4. In £ coli, mean diameter zones of inhibition of all plant extracts varied from each

other significantly. Efficacy of treatments as antibacterial agents could therefore be

summarized as follows:

Tetracycline > Mimosa puaica leaves = Imperata cylindnca roots >

Imperata cylindrica leaves > Eleusine indica leaves = Eleusine indica roots =

Mimosa pudica roots distilled water.

S In S awrens, mean diameter of zones of inhibition of all plant extracts varied

sienificantly from each other. Efficacy ol treatments as antibacterial agents could

therefore be summarized as



Ietracycline >

/I/I//r” l
Mimosa pudica roots y

i eyl
{Mimosa pudica leaves Imy

. - 1y . ) [ ‘ c [ellvesj
roots, Imperata cylindyicq leaves, Eleusine indica roots and Eleusine aea

> distilled water,

‘Y. 3 .d nOt
6. In B subtilis, mean diamieter of zones of inhibition of ail plant extracts di

oLy . e . agents
vary signtticantly from cach other. Efficacy of treatinents as antibacterial 82

could therefore be summarized as follows:

- . . ‘ X £ ves - /VI.
Tetracycline > I eylindrica roors > E. indica leaves 1. cylindrica lea

pudica leaves > M. pudica roots > E. indica roots > distilled water
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> < OfN D
1Data o 1 (1 p ’ ronertics
! howed that all lant extracts possessed antioa Ihlldl prog

y > o |
, - 1. I'he res
aureus. M. pudica root extiacts has the highest mean of zone of inhibit101

2 . ¢ ni
of the root and leaf extracts have the same means.

e 3 inhibition
Imperata cylindyica root extracts has the highest mean of zone of inhibit

E. indica root extracts has the lowes(. Among the leaf extracts, both [ cylindrica and

€edn

ey

2. indica leaf extracts have the highest mean. The leaf extract with the lowest m
is that of M. pudica.

Leaf extract of M. pudica is more effective than its root extracts in inhibiting
the test organisms.

Imperata cylindrica voot extracts inhibited greater zones of bacferia than 1
cylindrica leaf extracts.
Leaf extracts of £. indica showed greater antibacterial property on the test

organisins compared Lo F. indica.
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recommendation

The use of othyey Parts of (e :
(&)

sted weeds s highly recommended. Among
(he parts that must be tested

are he .
nOWels, buds, seeds, and stems.

The rescarcherg

also rec
Ommend the testing of the plant specimen on other

-negative and gram-peci:
ram-negatve ¢ S18M-positive bactaria 1. .. :
£ ' Ve bacteria, Testing of other species of plant is also

ﬂd\nscd.

The usce of '111',11(“(1 il : ]
Pudica roots gs treatment for S. aureus infection, M.

ica leaves to inhibi
pudicd leave bit. £ coli and Imperata cvlindrica roots for B. subtilis

infection

~n



£

Hre ¢ e
L1991y
e I I« | ; l‘\1l1ltv|\|':|4 BY pri
neiple
" el .~|,’,lw ion Dens
Hall Enplewood hify N
’ 1'\)/ '
‘I"r |r|) (,/'; L 1‘,'|‘
1.G. 1996, Microl
|;|‘|(k 1ology Principles and wol 1 ol
S apphcations thhrd edition
eentice Hall .
o . l'nﬂhw”‘"“ liffs, New Jer
il TSey, pp. 747,622,701 — 702
| A '
(hua, N.M., Abad, R.B., Santog, p

[ &) ‘
Ry, § ueverra, B Q., Solevilla, R.C. 19%5

Screening  of some P

hilippine . .
PPine medicinal plants for antunicrobial

activities. Acta Manilang. 34:45.9¢

A C
Lzlgb”-K'D' 1996. lmmunology; Un(lt:rstanding the 1mmune system.

ficrobiology and | s _ )
i &y Immunology  Section, Department of Biology.

Virginia Polytechnic Institute and State  University, Blacksburg,

Virginia.

Madigan, et. al., 1997, Biology of microorganisms. Prentice Hail Englewood

Cliffs, New Jersey, pp. 15,405-406,971-972.

Mclane and Kandel, 1996. Microbiology: essentials and applications. Second
Edition. McGraw-Hill, Inc., USA. pp. 358, 388, 395-402.623.642-643,
582-23 Moat, A.G., Foster, J.W. 1995. Microbial physiology. Wiley-

Libs me. U.S. pp. 185-189.

33



. 1 upod, Pancho 1081
. padua, d L Gruidle y
i [a ¢ o ""’l‘l‘!)llh medicinal Pl ints. U f

8

[os Banos, Maatla,

bnnci:m(’- G.Y ., Villanueva, M A Felix, G A, Anzaldo, F.Is. 1985. The

antimicrobial activities of selected local lower plants. NSTA

Technology Journal. 10:83-26.

1 r T ¢ ¥ 4 . \ ¢ 2 (tivities
paymundo. v K., Tan B.C, Asuncion. A C. 1989, Antimicrobial activities

£ et T ' ) ‘ ]
of some Philippine cryptograms. The Philippine Journ 1l of

Ceience 118(1):59-64(abstr).



‘\l)l’“[|lt X A

Results of Three Re
Diameter zone of

k¥ N
cments. Values are of individ .
eatments of individyal replica

—

Phcates 4 Different
inhilmi'm (mm) on 7

(¢

colr

Creatment

under different

~ Treatment e cpp——
BRI Diameter zone of inhibition (mm)
p | Replicate | Repiicatez | Replicate 3
b5t T L el
I
: | 11 [0 9
|
3 | 12 9 2
4 ; 19 6 9 FEEE]
|
T SR e 6
|
i e I 7 6 8
ok T SR | 75 = | e e e
U 6 6
95



Rc.\‘ulls (\f'l‘l\ ce R .
Y ¢ El"'“'t(‘s Al ')in.(‘l‘(,‘ I Ir { f
1 eatments

Diameter zones of oo
: ik
oitlon (Inm) on S aureus under the different

“cmmcnls. Values are of Mdividiya) replicat
‘ Cale.

~Treatment f K o A A A s i
fameter zone of inhibition (mm)
Bl RepliCatal\ o e —
. F\RcPlicate 2 r Replicate 3

— " Disc 1 \*9\\\_ . : oo

Disc 2 3 . : e /4[

|

po iDisc 8 R . ] — !
Disc 4 6 g =

[

— Disc5 6 = - ,__’

Disc 6 6 2 z ___i
- T e 1B B

Disc 7 34 " 5= =5 2 __J’

—_— 418 '

i Disc 8 0 5 > ___._ﬂ,

A




Results of Thre

¢ Replie

ates i
Al Dxffcrcnt Treatments

Drameter zones of inhitiy:
hibition (mm) on p subtilis under the different
; : er the differen

rcatments. Values are of individyg replicat
ate.

— Treatment |

o R e

ameter zone of inhibition (mm)

/__———* .
Replicate | 13 Replicate 2
S| icate Replicate 3
///_—f)-ljgc 1 ‘6 B
6 7
isc2 B ¥ 8
—  Disc 2 6 B
3 6
. . T |
e Disc? 0
6 8
e 1
— Disc4 L ‘
f e =T \6 :
| — Do 5 i SR
6 6
Ty o N
Disc 6 6
i 9
- — e
Disc 7 =
78 34
— i 8 e
L e 0

17




ADPpendiy i

SI.Ali\li(‘;ll 1 Csting

Statistical Texi!
e eshing of 4
; 1¢ Resuly |
WIS I [, coli

Slicate M /)m'li("u M. pucdin ——

. e roots lg{,.l\l/({“a I evlindyica I cylindyic
I W s 8 100ty K i
[ l 1 l -- l’) . LdVC) X
i* 2 6 A6 = 9 ‘
oot TN T e . '
A SR RN %) —
c i | . X
1 |

18 30 ¢
L\: e ¥ ’)7 2

“ z\)
145

ix? 108 302 289 6] Y
p -~ )

= 1245
sxP /N 108 300 280.33 243 13313

- [ B |
= 1211.667
Total df = 17

Group df = 5
Error df = 12

Total sum of squares = 76.94444445

Group sum of squares =43.61111145

Error sum o = 33.3333

{ squares

w
o

L. indica | E oindica
]

1

roots | leaves
W
S
6 { 0
6 i 5
s =.
21
149
I/l/



Curee of variation
¥

)‘) I" ‘\A',,
7(1.( 1 -

,ln'al }4/' '414‘) ;7

‘ ““".().‘ I I l r )
i il ? 8.72272

7-l )

Jori ) 15 ’)7777](’
t computed .14
l; m{)u](\r .'l.l l

Reject Ho



Statisticy) Festing

R'cplicnli‘ | M _pmlu-u
LELS Toots
1 9
S i
e
X 25
=115
£x° 209
740
(£x)’ /N 208.33
7483
lotal dff = 17

Group df= 5

Error df = 12

Total sum of squares = [4.277778

M Puciog
leavey
¢

108

108

of (he Resulty n

/ C I‘IIIH/I ca
100l

108

108

S aureus

Group sum of squares = 13.61111108

Error sum of squares = 0.66667

40

1, 0) lindrica | L. indica
3 leaves i  roots
o (. 6 0
?) 0 ——“6 R "—‘“6 2
R i oo
108 108 108
108 108 108

[ indicd
leaves

6




gource of variation
58

Total
(ioup
Lrror

F computed
[ tabular

Reject Ho

14.277778
13.6111110g
0.66667

=49 45

= 8

df

wh

2.72

0.055



Statistical Teg
esting ¢f the R“u“ ‘
TSN B gy
UDLL ¢

= M. pudica | M :
sald pudic
[ic roots_| lcavc:(u / Hindricq | -
6 - — 100ty l Cf//ind,-,ul] LAY
1o~ ——caves < indica |/,
oy B T N o _rools ,c'ffjlﬂ"'" '
,,,,, § & T— o 16 |
e T o . 6 ol
6 ‘--8~~ i 6 — ~_"
BT s — 6 p
e . " ) J_\ J g T f
— o J 6 -__?)_ ,
20 I —
19 24
21
=123 18
21
136
121 200 5
9
) 108
=867 153
120.33 133.33 192
147
_ 840.5 103 147
Total df= 17
(’,,()up(”‘ 5
Error df = i
Total sum of squarcs = 26.5
Group sum of squares = 7.16667
Error sum of squares = 19.3333
42



QoNrce of varnation

rotal
Grovp

';‘"nr

'; co'npU'Cd - 0889655

F ml)ulﬂf = 4.68

Accept Ho

2 ¢

' 16667

19.3333

43

8]
I':‘
|7
5
L4311y
12
L6111



o3 Ny
i1
AVA

3

1)

A

|

-

e
i

aph of zones o

e gr

1~
1§

i

10

ch

i

Escher

ND
i\,
-r
ede il s oy o CAINES SR ™)
—_
. R L.M% ASLBR. 1 r v T2
J%%‘“n e
{\L Ng%&w@?ﬁ;ﬂ -g;{ﬂ(yp (xg 5N *( J, B e
T
— f
4 " I ’PPM —

—d ,_~--~\:§i13f3‘_{;

(= @0 D -+ o ==

(un) woniqryuy

JO JU0Z JO addwei]

44

Treatments

14



: Re!; e ite |
‘@ Replicate 2

TOVOON O%

A\

i

S OL

\

The graph of zon

() woniqryu
JO UOZ JO sd)ownIgg

Ps

Treatments

15



g
L

1
!

-

Tnon o

i

MO0

{ zone ol

{

O

1™
i1

=

)

TP~
® P
N S
-
~
)

-
Crad
F.".-.m
| gur SN

S

Vo,
Nod

~Q

| * ~

| & o

| " W =

l - Y O

. :13' -9 J
v o4

| ¢4 ¢ &

[ | B

Treatment

12

(wran) wonI iy us
JO Uo7 Jo x33Wei(y

46



e L

g T e M\\\\,_\__
’ Collection OfSPCCimcn J

———

| T

Stectlization of l::quipmem

Soaking of Antibacterial Dis
Crude Extracts

I noculation of Streak
Plates

LAntibacterial Testing
r Inocuium Preparation

I Application of Djgcg

——

]
Statistical M

47



T
LR} b!\v&,‘,&. e
ARSI 2 o

platc No T (lelhcrmg ()l‘.\///nn.\u,)m/,(‘a

Plate No 2 Gathering of Eleusine indica



>tate No.3 Gathering of Imper
Pl

ata cvlindricq

Koy ate N b, o8
5 ru"?‘ A 15 A
Pé l‘J.'o‘ ‘

5

[ere br Yy the
4 All weeds needed were brought to t
; y e broy
Plate TNO- Sctence Research Laboratony
DHGIC A

49



I he fecaves of Ar. pudica, (- Mdicy,
ready for CXlraction e/ Nindricg,

jate NoO. O The roots ot M. pudica, )< mndica, and f. cviindrica
Diate ! - » - . 5
Pla prepared for extraction

50




T2o6

7 IThe extraction of the roots gng I
: ¢

¢ no e
chosen species of weeds ol

P'J'

plate No.8 The leat and root extracts of M. pudica,
I «vimdrica and E. mndica.



& dpglo

X

e\
e
‘\
&
’
2

, |
T R
b#""}l?’"rf ,.,' > o ; " /’ 1
P it e o oty s s g
R §
mMucller Hinton agar caityre medin w;

, NO- 7 . coli, S. aurcus A With streake . ¢
plate [ cc ureus, and 3. Subtilg reaks of

——

plaie No 10, Soaking ol antibacterial dises on extracts
includmg i and - controls.

52




SH Antibacterniaj lesting of the Crud
. ce

plate Z coli,.sincerelv. aureys, anid 1B subyy
- Suby

Alragys

ot A%

Plate




