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Abstract 
In the province of Ilocos Sur, Philippines, traditional 
healers in folkloric medicine use the leaves of three 
bamboo species, Schizostachyum diffusum (Blanco) 
Merr. Bambusa spinosa, and Bambusa sp.1 to cure skin 
infections and wounds.Since there are no record of 
laboratory studies on the medical attributes of the plants, 
this research was conducted using the leaf extract to 

determine their phytochemicalsfollowing the test 
methods in Trease and Evans’ Pharmacognocy, and to 
determinetheirmicrobialgrowth inhibitory activity using 
disc diffusion method to Pseudomonas aeruginosa, 

Staphylococcus aureus, Escherichia coli, and Candida 
albicans.Results showed that sterols, alkaloids, 
triterpenes, saponins, and glycosides are present in the 
leaves. These phytochemicals could have affected the 
growth of the three bacteria because their growth 
waspositively inhibited. With the results, these three 
bamboo species could be good source of raw material 
bases in the development of safe, effective, quality but 

low-priced traditional and complementarymedicine, and 
in the documentation and conservation of traditional 
medicine. Determination of the minimal inhibitory 
concentration, minimal bacterial concentration,and 
isolation and purification of the active compounds of the 
leaf extracts are recommended as future undertakings. 
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1. Introduction 

 

1.1 Bamboo Characteristics 

Bamboo is one of the most versatile plants on 
earth, they, being grasses but very tall arborescents  

belonging to the family Poaceae. Many authors 

have great reviews about the many potentials of 

bamboo. According to Ben-zhi et al. (2005), 

bamboo forest is an important forest type in 

subtropical and tropical areas. Due to its biological 

characteristic and growth habits, bamboo is not 

only an ideal economic investment that can be 

utilized in many different manners buthas an 

enormous potential for reducing many 

environmental problems facing the world todaylike 
thebuild-up of greenhouse gases that beset the 

whole world by capturing large amounts of carbon 

from the atmosphere. A very sturdy building 

material for houses and furniture  

 

 

 

 

 

 

(http://www.bamboocostarica.com/Bamboo-
Poles.html), house builders and furniture makers  

recognize bamboo for its significant commercial 

value as a substitute for timber and its many 

engineered products or the so-called e-bamboo 

(Bareja, 2010). In many Asian countriesyoung 

bamboo shoots, cooked in many different delicious 

ways, have gained their way to the dining 

table(Chongtham et al., 2011 andBasumatary et al., 

2015),and giant pandas of China devour its leaves. 

They eat an estimated 42 species of bamboo 

(Pandas International, 2017). Schizostachyum 
diffusum (Blanco) Merr. or Bambusa diffusa 

Blanco (Merrill, 1916 and Discover Life, 2017) is 

found in the primary forests of the Philippines. The 

culm (hollow stem) of the plant is slender reaching 

up to 40 m long with a diameter of 0.5-1.5 cm. with 
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an internode of 15-60 cm with a ring of powdery 

white substance below (Zhu, 2006). Bambusa 

spinosa Roxb. or Bambusa bambos (L.) Voss (the 

Plant List, 2013) is shrubby plant belonging to a 

large genus Bambusa which is native of China, 
Taiwan, Southeast Asia, the Himalayans, and 

Northern Australia 

(https://en.wikipedia.org/wiki/Bambusa).  Its stems 

reach 10 to 25 meters high with diameters of eight 

to fifteen centimeters with spiny branches that are 

two to three centimeters long at their basal parts 

(Philippine Medicinal Plants).Bambusa sp. 1 is a 

tight erect clumper species of bamboo with straight 

upright culms reaching 20 + meters and a diameter 

of four to five cm. Its internodes are dark green and 

its nodes are not very prominent with a whitish ring 

below the sheath scar ((Metscaper, 2008, Cakcak, 
2011, Philippine Medicinal Plants, and Bamboos of 

Thailand). The culms are good building materials 

for houses and furniture, tools, arched yoke for 

farm animals (Oldham, 2014). Its young newly 

sprouted culms are cooked in various ways and 

have become favourite foods of the Filipinos 

during their growing season. 

 

1.2 Bamboo in Folkloric Medicine in the 

Philippines 

Some studies have found out that its leaves have 
antifungal activities. Most of the old folksin the 

Philippines especially the herbolarios (traditional 

health practitioners using available local plant 

materials or those that practice folkloric medicine) 

in the upland communities of one ofitsprovinces, 

Ilocos Sur, located at the northwestern coast of the 

largest island Luzon, account that they use bamboo 

leaves in poultice form to cure wounds and 

boils.This practice of folkloric medicine is very 

common in many Asian countries most especially 

in the Philippines and India (Srinivasan, et al., 

2001). From interviews conducted by the 
researchers, the herbolariosuse leaves from three 

species of bamboo, namely, Schizostachyum 

diffusum (Blanco) Merr. (bikal), Bambusa spinosa 

(Kauayan-tinik), and Bambusa sp. 1 (bayog) to 

cure wounds and skin infection. The leaves of these 

bamboo species are used also asa tonic, 

antihelminth, emmenagogue, removal of worms 

from ulcers, and to cure infections. 

 

1.3 Thrust of ASEAN Countries in Traditional and 

Alternative Medicine 
With the ever-increasing prices of synthetically and 

commercially produced medicines, the World 

Health Organization is advocating on the use of 

alternative medicines. The Philippines, recognizing 

the importance of alternative health care as an 

answer to highly priced medicines has established 

the so-called Republic Act 8423 (RA 8423) 

otherwise known as the Traditional and Alternative 

Medicine Act (TAMA) of 1997. This RAgave rise 

to the creation of the Philippines Institute of 

Traditional and Alternative Health Care (PITAHC), 

a government owned and controlled corporation 

(GOCC).This corporation is attached to the 

Department of Health (DOH) of the country and 
answers the present needs of the people on health 

care through the provision and delivery of 

Tradition and Alternative Health Care (TAHC) 

products, services and technologies that have 

proven safe, effective, and affordable (PITAHC 

and Philippine Herbal Medicine). Not only in the 

Philippines but many countries around the world 

are now into herbal medicine. The Association of 

Southeast Asian Nations (ASEAN) came up with 

an agenda and declaration on traditional medicine 

after their conference on Traditional Medicine in 

ASEAN Countries in Bangkok, Thailand. As stated 
in the Bangkok Declaration on Traditional 

Medicine in ASEAN, member states that agreed to 

generate and share evidence-based information on 

traditional medicine knowledge should widely and 

appropriately disseminate them in the region in 

order to harmonize technical requirements and 

regulation for a very safe, effective, and quality 

traditional medicine (eHealthPhilippines). 

 

2. Review of Literature 

 
2.1 Studies on Plants with Medicinal Values 

Many researchers have been into 

ethnopharmacology in search for new anti-infection 

agents (Rios and Recio, 2005). With this 

encouragement, many studies were conducted on 

indigenous plants that are used by the old folks in 

the Philippines as an alternative herbal medicine. 

Antifungal, antimicrobial, anti-helminthic, 

antitussive, anti-inflammatory, antipyretic studies 

are some of those that were conducted. Pareek and 

Kumar (2013) study showed that the pond plants 

which are abundant and considered pests in 
Rajasthan, India have potentials as food and 

medicine. Identified plants are Nelumbonucifera 

gaertner (Nelumbonacea), Nymphaea nouchali 

N.L. Burman (Nymphaeaceae), Trapa natans Linn. 

(Trapaceae), Rumex crispus L., - curly dock. 

Gwalwanshi et al. (2014) have documented 85 

plant species considered ethno-medical in  Panna 

District, Central India.The bulb of Allium 

tuberosum Rottler ex Spreng ethyl extract has been 

found out to have powerful antifungal activity on 

C. albicans and A. niger (Florendo and 
Segismundo, 2008). This plant which is abundant 

in the province of Ilocos Sur is a common 

condiment in the foods of the Ilokanos, people in 

the Northwestern part of the Philippines. Some 

studies were conducted to determination the 

minimum inhibitory concentration oflocal plants 

that have been verified to have antimicrobial agent 

potential.Some of these are Corypha elata leaf 

extract (Florendo, Banez, and Queddeng, 2013 and 

https://en.wikipedia.org/wiki/Bambusa
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2015), Dolichos lablab leaf and pod extracts 

(Molina and Florendo, 2015), and Gouania 

javanica leaf extracts (Segismundo, Florendo, and 

Pablico, 2008). These tropicalplants are abundant 

and they are used mostly by the herbolarios in the 
Philippines. 

 

2.2 The Test Organisms 

People with the immune-compromised systemcan 

get infected with Pseudomonas aeruginosa, in a so-

called opportunistic infection (Cafasso, 2016). 

Pseudomonas infection is common to patients 

hospitalized for a long time. Some of the bacterium 

infections are bacteremia, pneumonia, folliculitis, 

and lung infection.Staphylococcus aureus is 

usually associated with skin infections like 

abscesses, cellulitis, folliculitis, and other 
infections like mastitis, endocarditis, etc. (Bush, 

2016). E. coli is facultative anaerobic bacterium of 

the genus Escherichia that is part of the flora of the 

lower intestine of endotherms. The bacterium find 

their way out from the body thru the feces. Some of 

its serotypes can cause food poisoning and are the 

causative agents in food contamination most 

especially in fresh vegetables that are eaten raw 

(http://www.microbiologyinpictures.com/escherich

ia%20coli.html). Candida albicans is the common 

causative fungus of candidiasis(Centers for Disease 
Control and Prevention, 2016). While the Candida 

yeasts are normal residents of the skin, mucous 

membranes, and the intestine, when in overgrowth, 

they cause a fungal infection like oropharyngeal 

candidiasis (thrush) and yeast infection in the 

vagina.  

 

Objectives of the Research 

 

The objectives of the study were to determine the 

phytochemicals and the antimicrobial activity of 

the leaf extract of three bamboo species, namely, 
Schizostachyum diffusum (Blanco) Merr. (bikal), 

Bambusa spinosa Blume (Kauayan-tinik), and 

Bambusa sp. 1 (bayog). Their microbial growth 

inhibitory activity was tested on three bacteria, 

Pseudomonas aeruginosa (Gram negative aerobic 

rod), Staphylococcus aureus (Gram positive 

aerobic coccus), and Escherichia coli (Gram 

negative, rod –shaped bacterium), and one fungus, 

Candida albicans. Total mean zones of inhibition, 

reactivity, and growth inhibitory activity were 

taken. 
 

Justification of the Research 

 

Since there are no recorded laboratory bases on the 

antimicrobial activity of the bamboo species used 

by traditional healers, this study is considered 

important because it provesthe efficacy of the three 

bamboo species as antibacterial agent. The three 

bamboo species could be good source of raw 

materials in the development of cheap but safe, 

quality, and effective complementary medicine or 

herbal drugs that will be made affordable to poor 

people. Results of the study will contribute also to 

the growing database of ethno-medicinal plants and 
their conservation. 

 

2. Methodology 

 

2.1 Collection of Bamboo leaves 

Bamboo leaves of Schizostachyum diffusum 

(Blanco) Merr. (bikal), Bambusa spinosa Blume 

(Kauayan-tinik), and Bambusa sp. 1 (bayog) were 

taken from upland communities of Ilocos Sur, 

Philippines. The province is located in the 

northwestern part of Luzon, the largest island of the 

country.  
 

2.2Extraction of the Plant Extract  

This study used a kilogram of the fresh leaves of 

each of the bamboos species, namely, 

Schizostachyum diffusum (Blanco) Merr. (bikal), 

Bambusa spinosa Blume (Kauayan-tinik), and 

Bambusa sp. 1 (bayog). After garbling, the leaves 

wereair dried under room temperature, and then 

pulverized. These were then soaked with enough 

ethyl alcohol for 48 hours (Guevarra, 2005). 

Concentration of the filtrates was done to about 20 
ml. This was done in the University of Northern 

Philippines. The university is located at 170 33’ 

35.3”, 1200 23’ 02.2” in the Heritage City of Vigan, 

Ilocos Sur, Philippines. 

 

2.3Phytochemistry and Microbial Growth 

Inhibitory Activity Determination 

The extracts were submitted to the Standards and 

Testing Division, Industrial Technology 

Development Institute, Department of Science and 

Technology, Bicutan, Taguig, Metro Manila, 

Philippinesfor the determination of the 
phytochemicals of the plants andtheir growth 

inhibitory activityto Pseudomonas aeruginosa, 

Staphylococcus aureus, Escherichia coli, and 

Candida albicans. The selection of the test 

organisms is important in characterizing the 

toxicity of a specific toxicant. The response to the 

same toxicant varies from one species to another 

(Xiaoyun, 1997).Test method used for the 

phytochemical components is from Trease and 

Evans’ Pharmacognocy (Evans, Evans, and Trease, 

2002). The microbial growth inhibitory 
activitydetermination followed the disc diffusion 

method and the test reference of the<87>Biological 

Reactivity Tests, in vitro, (United States 

Pharmacopoeia 30-NF 25, 2007). Clear zones 

(diameters of zone of growth inhibition) was 

measured, and by subtracting the diameter of the 

paper disc (10mm) from the total diameter/zone of 

inhibition gave the reactivity. Interpretations on the 

http://www.msdmanuals.com/home/women-s-health-issues/postdelivery-period/breast-infection
http://www.microbiologyinpictures.com/escherichia%20coli.html
http://www.microbiologyinpictures.com/escherichia%20coli.html
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reactivity and the activity on growth inhibition are 

as follows: 

 

 

Table 1: Reactivity Rating 

Rating  Reactivity Description 

4 Severe Zone extends more than 10 mm beyond the specimen 

3 Moderate  Zone extends 5 to 10 mm beyond the specimen 

2 Mild  Zone limited under the specimen 

1 Slight  Some malformed or degenerated cells under the specimen 

0 None  No detectable zone around or under the specimen 

Source: United States Pharmacopoeia 30-NF 25 (2007) 

 
Table 2: Growth Inhibitory Rating 

Rating  Activity Description 

+++ Complete  Absence of microbial growth within zone of inhibition 

++ Partial  Few microbial growth within zone of inhibition 

+ Slight  Moderate microbial growth within zone of inhibition 

- Negative  Severe microbial growth/No zone of inhibition 

Source: United States Pharmacopoeia 30-NF 25 (2007) 

 

3. Results 

 

3.1 Phytochemicals 

Table 3 shows the phytochemicals of the 

threebamboo species.Schizostachyum diffusum 

(Blanco) Merr. contains the following 

phytochemicals, sterols in moderate amount (++), 

alkaloids and saponins in trace amount (+) and the 

absence (-) of triterpenes, flavonoids, glycosides, 

and tannins. Bambusa spinosa has moderate 

amount (++) of sterols and alkaloids, and traces (+) 

of triterpenes,  saponins, and glycosides, and 

absence (-) of flavonoids and tannins. Whereas 

Bambusa sp.1 has traces (+) of sterols, triterpenes, 

and saponins, and moderate (++) amount of 

alkaloids, and absence (-) of flavonoids, glycosides, 

and tannins. 

 
 

Table 3: Phytochemicals of the Leaves of the Three Bamboo Species 

 

  

  

   

 

 

 

 

 
 

 

 

Legend: (++) = moderate; (+) = traces; (-) = absence of constituents 

 

3.2 Microbial Growth Inhibitory Activity 

The results of the microbial growth inhibitory 

activitytest of the three bamboo species are 

interpreted as total mean zone of inhibition (mm), 

reactivity, inhibitory activity (Table 4).  

 

When treated with Schizostachyum diffusum leaf 
extract, Pseudomonas aeruginosa and Candida 

albicans’ total mean zone of inhibition and 

reactivity are o or none and (-) or negative, 

respectively. The growth inhibitory activity, 

therefore, of Schizostachyum diffusum to the test 

organisms is negative (-). On the contrary, results 

are positive when the plant extract was tested on 

Staphylococcus aureus and Escherichia coli. Both 

bacteria’s total mean zone of inhibition and 

reactivity are 10.00 mm and 2, respectively. The 

plant’s inhibitory activity to both is +++ or 

complete. The same foregoing observed results are 

manifested with Bambusa spinosa leaf extract. 

Bambusa sp. 1 leaf extract exhibited higher action 

results to all three bacterial test organisms. Total 
mean zone of inhibition of Pseudomonas 

aeruginosa is 10.61 mm while that of 

Staphylococcus aureus and Escherichia coli is 10 

mm each. Their reactivity is 2, and Bambusa sp. 1 

leaf extract inhibitory activity to them is +++ or 

complete. The plant extract did not, however, 

exhibit any action on C. albicans. 

 

Phytochemical Schizostachyum 

diffusum (Bikal) 

Bambusa 

spinosa 

(Kauayan-

tinik) 

Bambusa sp.1 

(Bayog) 

Sterols (++) (++) (+) 

Triterpenes (-) (+) (+) 

Flavonoids (-) (-) (-) 

Alkaloids (+) (++) (++) 

Saponins (+) (+) (+) 

Glycosides (-) (+) (-) 

Tannins (-) (-) (-) 
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Table 4: Total Mean Zone of Inhibition (mm), Reactivity, and Growth Inhibition (mm) of Pseudomonas aeruginosa, Staphylococcus aureus, Escherichia 

 coli, and Candida albicansas Affected by the Leaf Extractof Schizostachyumdiffusum, Bambusa spinosa, and Bambusa sp. 1 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Legend: Inhibitory activity:+++ (Complete, absence of microbial growth within zone of inhibition)  

- (Negative, severe microbial growth/no zone of inhibition) 

0 (None, No detectable zone around or under) 
Reactivity: 2 (Mild, Zone limited under the specimen) 

 

 

 

Test 
Sample/ 

Control 

Pseudomonas aeruginosa Staphylococcus aureus Escherichia coli Candida albicans 
Total 
Mean 
Zone of 
Inhibition 
(mm) 

 
 
Reacti- 
vity 

 
Inhibitory 
Activty 

Total 
Mean 
Zone of 
Inhibition 
(mm) 

 
 
Reacti-
vity 

 
Inhibitory 
Activity 

Total Mean 
Zone of 
Inhibition 
(mm) 

 
Reacti-
vity 

 
Inhibitory 
Activity 

Total 
Mean 
Zone of 
Inhibition 
(mm) 

 
Reactivit
y 

 
Inhibitory 
Activity 

Schizosta

chyum 

diffusum 

(Bikal) 

0 0 (-) 10.00 2 +++ 10.00 2 +++ 0 0 (-) 

Bambusa 

spinosa 
(Kauayan

-tinik) 

0 0 (-) 10.00 2 +++ 10.00 2 +++ 0 0 (-) 

Bambusa 

sp.1 

(Bayog) 

10.61 2 +++ 10.00 2 +++ 10.00 2 +++ 0 0 (-) 

Sample-

free disc 

(negative 

control) 

0 0 (-) 0 0 (-) 0 0 (-) 0 0 (-) 
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4. Discussion 

 

The capability of the two leaf extracts, 

Schizostachyum diffusum and Bambusa spinosa, to 

inhibit growth of S. aureus and E. coli, and that of 
the Bambusa sp. 1 to inhibit all three test 

organisms,most especially its  powerful strength 

against P. aeruginosa,is very notable. This can be 

attributed to the presence of alkaloids in their 

leaves, trace amount in Schizostachyum diffusum 

and moderate amount in Bambusa spinosa and 

Bambusa sp. 1.Alkaloids are secondary metabolites 

that are nitrogen containing compounds found in 

almost all plants (Study Read, 2017). Alkaloids are 

well-known for their toxic and poisonous property. 

They are considered poison just like the one from 

Hawaiian tree, Strychnos nux-vomica (JRank 
Articles, 2017). Its poisoning symptoms include 

restlessness that progresses to severe muscle 

twitching and exaggerated reflex. Mahajan et al. 

(2017) discussed in their book, “Alkaloids: 

Properties, Application and Pharmacological 

Effects,” that alkaloids can affect mitotic process 

and can inhibit or activate central process at the 

cellular level.  

 

Readings on the actions of triterpenes include 

antitumoral, antiviral, anti-inflammatory and 
antimicrobial as well (Rios, 2010). The triterpenes 

content in moderate amount ofBambusa spinosa 

and Bambusa sp. 1 may have something to do with 

the complete inhibition on the growth of S. aureus 

and E. coliplus that of P. aeruginosa by the latter. 

 

The saponins in trace amounts in leaf extracts of 

the three bamboo species may have also an effect 

on the growth of the bacterial test organisms. Plants 

with saponins when agitated in water or in aqueous 

solution produce froths or soapy lather. With this 

characteristic, in ethnobotany saponins are natural 
detergentsor cleansing agents (Tamura et al., 2012), 

poison for fishes and cold-blooded organismsand 

basic poison in arrows (Herbs2000.com). Studies 

conducted with saponins show hemolysisby 

complexation with cholesterol to form pores in the 

cell membrane 

(https://en.wikipedia.org/wiki/Saponinand 

Herbs2000.com). The saponins in the three bamboo 

species may have damaged the cell membranes of 

the bacteria thus adversely affected their growth. 

 
Plant sterolsor phytosterols are similar with 

cholesterol and they fight for the latter’s absorption 

in the small intestines (CCM Health). 

Consequently, cholesterol are eliminated and, 

therefore, not absorbed. With this capability, sterols 

are one of the oldest pharmacological therapies for 

hypercholesterolemia (Patel, 2008). Sterols have 

vital role in cell signalling most especially in the 

process of development. As second messengers, 

they receive messages from outside of the cell to 

cause changes inside the cell (Fox, 2015). While 

the three bamboo species have sterols, in moderate 

amount in Schizostachyum diffusum and  Bambusa 

spinosa, and trace amount in Bambusa sp. 1,  their 
capacity to give signals for cell development of the 

bacteria are overpowered by the actions of their 

alkaloids and saponins content. 

 

Glycosidesare secondary metabolites of plants 

formed from condensation of sugar with other 

organic compounds and an aglycone (non-sugar) 

component which is in the “oxygen” linkage 

(Tanveer-Khan, 2014). The latter component 

attributes for the pharmacological activity of a 

glycosides. Compounds from plants like various 

medicines including some antibiotics like 
streptomycin, condiments, cleansing agents like 

saponins, and dyes occur as glycosides. Trace 

amount of glycoside present in Bambusa spinosa 

could have added to its antimicrobial activity to S. 

aureus and E. coli but this capacity is not enough to 

have an action on P. aeruginosa.  

 
4.1 Comparision with Other Studies 

Further readings on similar studies conductedshow 

that there are really species of bamboo like the 

Bamboosa arundinaceae (Singh, V. K et al., 2010) 

andPhyllostachys pubescens (Tanaka, A. et al., 

2014) that have antibacterial activity which 
reinforce findings of this study. 

 

Conclusions 

 

The presence of phytochemicals, sterols, alkaloids, 

and saponins; triterpenes is in two species, 

Bambusa spinosa and Bambusa sp. 1; 

andglycosides in Bambusa spinosa.Further, 

positive microbial growth inhibitory activityis with 

the three bamboo specieson S. aureus and E. coli, 

and on P. aeruginosa byBambusa sp. 1.All three 

bamboo species do not have any action on Candida 
albicans. 

 

Recommendations 

 

The researchers recommend for the determination 

of the minimal inhibitory concentration, minimal 

bacterial concentration, the isolation and 

purification of the active compounds of the leaf 

extracts of the bamboo species; and for the conduct 

of similar studies on other bamboo species, and on 

the use of other extractants. The three bamboo 
species are to be included in the database of 

PITAHCfor possible sources of alternative herbal 

medicine, raw material bases in the development of 

herbal and complementary medicine.  

 

 

 

https://en.wikipedia.org/wiki/Saponin
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Research Highlights 

 

The study show that the three bamboo species have 

phytochemicals that have medical value. The study 

indicates that the leaf extract of the plants have 
potentials as effective antibacterial agents. 

 

Limitations 

 

The study is limited to the use of the ethanolic 

crude leaf extract of the three bamboo species in 

the determination of their microbial growth 

inhibitory activity in vitro. Determination of the 

leaf extract’s minimal inhibitory concentration, 

minimal bacterial concentration, isolation of pure 

active compounds were not conducted. Future 

undertakings on these could further prove their 
potentials. 

 

Value to Global Audience 

 

This study is very valuable to those who advocate 

the use of traditional medicine and on those who 

develop cheap and affordable alternative herbal 

medicine for the poor people.  
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Changes/Amendments 

 

Offshoot as future undertakings of the research that 

could have a milestone impact are on the 

determination of the minimal inhibitory 
concentration, minimal bacterial concentration, and 

the isolation of the pure active compounds. More 

so, if the three bamboo species are included in the 

database of alternative medicinal plants and would 

be used as raw material bases in the development 

of cheap yet effective and safe herbal medicine. 
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