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ABSTRACT

AU STRIA, KIMBERLY C., Bachelor of Science in Biology, Department of Biological
Sciences, College of Arts and Sciences, Central Luzon State University, Science City of
Munoz, Nueva Ecija, Philippines, June 2017, PHYTOCHEMICAL SCREENING
AND DETERMINATION OF THE BIOLOGICAL ACTIVITIES OF Bambusa

blumeana J. A. and J. H. Schultes AND Bambusa vulgaris Schrad. ex WendL
SHOOT EXTRACTS.

Manuscript No: Bio-M-2"117-017
Adviser: Mary Jhane G. Valentino, MSc.

This study was carried out to evaluate the phytochemical constituent and to
determine the different biological activities which include the antibacterial properties,
antioxidant activity and phenolic content of the ethanol and hot water extracts of
Bambusa blumeana (Kawayang Tinik) and Bambusa vulgaris (Kawayang Kiling) shoots.

Phytochemical screening revealed the presence of cardiac glycosides, saponins
and tannins in all tested bamboo extracts. However, flavonoids are only found in ethanol
and hot water extract of B. vulgaris, while steroids and terpenoids are present only in the
ethanol extract of the tested bamboo shoots. Antibacterial activities as eradicant and
protectant against £. coli and S. aureus were evaluated at 12 and 24 hrs of incubation. For
eradicant test against £. coli, at 12 and 24 hours of incubation the widest zone of
inhibition was observed in plates treated with B. blumeana ethanol extract with 10.05 mm
while in S. aureus the widest zone of inhibition was observed in plates treated with B.

vulgaris with 14.63 mm and 13.76 mm, respectively at 12 and 24 hours of incubation.

KIMBERLY C. AUSTRIA
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Moreover, protectant test showed that the smallest zone of bacterial colonization of E.
coli and 5. aureus, were observed in plates treated with B. vulgaris ethanol extract with
7.54 mm, 6 mm, 14.25 mm and 8.89 mm respectively, at 12 and 24 hours of incubation.

DPPH radical scavenging assay and total phenolic content revealed the
antioxidant potential of bamboo shoots. Among the tested bamboo shoot, B. blumeana
ethanol extract had the highest radical scavenging activity while B. vulgaris had the
highest total phenolic content.

The results of this study showed that the antibacterial and antioxidant potentials of
the bamboo shoot extracts tested that can be attributed to their phytochemical

composition, total phenolic contents and radical scavenging activities.

KIMBERLY C. AUSTRIA

i BS Biology 2017




&) CENTRAL LuzoN STATE UNIVERSITYED)

T

LITTERATURE CITED

AGUILAR-GALVEZ, A. (2014). Potential of tara (Caesalpinia spinosa) gallotannins

;z&j hydrolysates as natural antibacterial compounds. Food Chemistry, 156: 301~

AKAQ, Y., SEKI, N,, NAKAGAWA, Y., YI, H., MATUSUMOTO, K., ITO Y., ITO,
K., FUNAOKA, M., MARUYAMA, W., NAOIL, M. and Y. NOZAWA. (2004).
A }_ﬂghly bioactive lognophenol derivative from bamboo lignin exhibit a potent
activity to suppress apoptosis induced by oxidative stress in human

neuroblastomata SH-SYSY cells. Bioorganic and Medicinal Chemistry, 12: 4791-
801.

AKINYEMI, K. 0., OLADAPO, 0., OKWARA, C. G., IBE, C. C. and K. A.
FASURE. (2005). Screening of Crude extracts of some medicinal plants used in
southwest Nigeria in Orthodox medicine for anti methicillm resistant

Staphylococcus aureus activity. BMC Complementary and Alternative Medicine,
11: 5-6.

AL- HOWIRINY, T. A. (2002). Chemical composition and antimicrobial activity of
essential oils of Salvi verbanaca. Biotechnology, 1: 45-48.

AMINUDDIN, M. (2000). Bamboo and rattan resources in Sabah: Conservation status,
biodiversity base and its strategic programme. Borneo Science; 7: 45-53.

BAQO, J. (2006). The nutrition and bioactive function of bamboo shoots. Food
Nutraceuticals in China, 4: 2-3.

BHATT B. P., SINGHA, L. B.,, SACHAN, M. §. and K. SINGH. (2005). Commercial
edible bamboo species of the north-eastern Himalayan region, India, Part II:
fermented, roasted and boiled bamboo shoots sales. Journal of Bamboo and
Rattan, 4(1): 13-31.

BELITZ H. D. and W. GROSCH. (1999). Food chemistry. New York: Springer
Verlag, 2: 992

BIESALSKI, H. K., DRAGSTED, L. O., ELMADFA, I, GROSSKLAUS, R,
MULLER, M., SCHRENK, D., WALTER, P. and P. WEBER. (2009).
Bioactive compounds: definition and assessment of activity. Nutrition, 25(11-12):

1202— 1205.

KIMBERLY C. AUSTRIA
BS Biology 2017




51

o)

BOLOQ, G. F K., BAGRE, 1., OUATTARA K. and A. J. DJAMAN. (2011).
hyalulanor% of the antibacterial activity of 14 medicinal plants in Cote
d’Ivoire. Tropical Journal of Pharmaceutical Research, 10(3): 335-340.

BREWER, M. S. (2011). Natural antioxidants: sources, compounds, mechanisms of

action and potential applications. Comprehensive Reviews in Food Science and
Food Safety, 10: 221-247.

BURKILL, I. H. (1935). A dictionary of the economic products of the Malay Peninsula.
London: Crown Agents for the Colonies, 129-130.

CALIXTO, J. B. (2000). Efficacy, safety, quality control, marketing and regulatory

guidt_alines for herbal medicines (phythoterapeutic agents). Brazilian Journal of
Medical and Biological, 33: 179-189.

CALLOW, R. K. (1936). Steroids. Proceedings of the Royal, Society of London,
157:194.

CAREY, W. M., Ml, J., DASI, B., RAO, N. V. and K. M. GOTTUMUKKALA.
(2009).Antiinflammatory activity of methanolic extract of Bambusa vulgaris
leaves. International Journal of Green Pharmacy, 3:234-238.

CHABOT, S. (1992). Hyphal growth promotion in vitro of the VA mycorrhizal fungus.
Gigaspora margarita Becker and Hall, by the activity of structurally specific
flavonoid compounds under CO enriched conditions. New Phytology, 122:
461-467.

CHANDRAWALI K., MAUSUMI, G. and D. ARUNDHUTI. (2016). Evaluation of
antioxidant capacity and antimicrobial properties of ethnic Bambuseae species
and identification of the active components. International Journal of
Pharmaceutical and Biological Archive, 7(1).

CHOUDHURY, D., SAHU, J. K. and G. D. SHARMA. (2012). Value addition to
bamboo shoots: a review. Journal of Food Science and Technology, 49(4): 407—

414.

CIOFFI, U., CTULLA, M. M., DE SIMONE, M., PALIOTTI], R., PIERINI, A.,
MAGRINI, F., BOTTI, F. and E. S. AVESANL (2002). Effects of chronic
inflammatory bowel diseases on left ventricular structure and function: a study

protocol. BioMed Central Public Health, 2:19.

COST, B. 1998. Asian ingredients: a guide to the foodstuffs of China, Japan, Korea,
Thailand and Vietnam. USA: Harper Collins Publishers, 1: 128.

KIMBERLY C. AUSTRIA
BS Biology 2017




52

W) CENTRAL LUuzoN STATE UNIVERSITY

DAL J. and R. J. MUMPER (2010). Plants phenolics: extraction, analysis and their
antioxidant and anticancer properties. Molecules, 15: 7313-7352.

DEVASAGAYAM, T. P. A, TILAK, J. C., BOLOOR, K. K., SANE, K. S.,
GHASKADBI, S. S. and R. D. LELE. (2004). Free radicals and antioxidants in

human %w‘alth: current status and future prospects. The Journal of the Association
of Physicians of India, 52: 794-804.

DULGER, G. and C. AKI. (2009). Antimicrobial activity of the leaves of endemic

Stachys pseudopinardii in Turkey. Tropical Journal of Pharmaceutical Research,
8(4):371-375.

FAGBOHUN, E. D., EGBEBI, A. O. AND O. U. LAWAL. (2012). Phytochemical
screening, proximate analysis and in-vitro antimicrobial activities of methanolic
extract of Chidoscolusa conitifolius leaves. International Journal of
Pharmaceutical Science and Research, 13(1): 28-33.

FERREIRA, V. L. P., AZZIN], A., DE FIGUERIREDO, I. B., SALGADO, A. L. B.
and M. K. BARBEIRI. (1995). Evaluation of bamboo shoots for human

consumption. Colotanea do Instituto de Tecnologia de Alimento, Brazil, 16: 23-
36.

FUJIMURA, M., IDEGUCHI, M., MINAMI, Y., WATANABI, K. and K.
TADERA. (2005). Amino acid sequence and antimicrobial activity of chitin
binding peptides, Pp-AMP 1 and Pp-AMP2, from Japanese bamboo shoots
(Phyllostachys pubescens). Bioscience Biotechnology and Biochemistry, 69: 642-
645.

GHASEMZADEH, A., AZARIFAR, M., SOROODI, O. and Z. E. JAAFAR. (2012).
Flavonoid compounds and their antioxidant activity in extract of some tropical
plants. Journal of Medicinal Plants Research, 6(13); 2639-2643.

GIESSE, J. (1994). Antimicrobials: Assuring food safety, Food Technology, 48: 102~
110.

GILL, L. S. (1992). Ethnomedical uses of plants in Nigeria. Benin, Nigeria: Uniben
Press, 35-36.

GOTTRON, J., KENT, A. H. and X. QINGFENG. (2014). Creep behavior of bamboo.
Construction and Building Materials, 66: 79-88.

GOYAL, A. K., MIDDHA, S. K. and A. SEN. (2010). Evaluation of thfa DPPH radk_:al
sc,avenging activity, total phenols and antioxidant activities in Indian wild

KIMBERLY C. AUSTRIA
ne Rinlaov 72017




53

Y/) CENTRAL LUZON STATE UNIVERSITY

Bambusa ?ufgarfs “Vittata” methanolic leaf extract. Journal of Natural
Pharmaceuticals, 1(1): 40-45.

GUPTA, V. K. anq S. K. SHARMA. (2006). Plants and natural antioxidants. Natural
Product Radiance, 5(4): 326- 334,

HATANO, T., EDAMATSU, R., HIRAMATSU, M., MORI, A., FUJITA, Y.,
TYASU}_IARA, T., YOSHIDA, T. and TOKUDA. (1989). Effects of the
interaction of tannins with co-existing substances VI: effects of tannins and
rejlated polyphenols on superoxide anion radical and on 1,1-diphenyl-2-
picrylhydrazyl radical. Chemical and Pharmaceutical Bulletin, 37(8): 2016-2021.

HESLEM, E. (1989). Plant Polyphenol: vegetal tannin telisted-chemistry and

pharmacology of natural products. Cambridge University Press, Cambridge,
Massachusetts, 1: 169

HONG, E. J., JUNG, E. M., LEE, G. S, KIM, J. Y., PARK, M. J., KANG, H. Y.,
CHOI, K. C., SEONG, Y. H. and CHOI L G. (2010). Protective effects of the
pyrolyzates derived from bamboo against neuronal damage and
haematoaggregation. The Journal of Ethnopharmacology, 128(3): 594-9.

HODZIC, M. Z., PASALIC, H., MEMISEVIC, A., SRABOVIC, M., SALETOVIC,
M. and M. POLJAKOVIC. (2009). The influence of total phenols content on
antioxidant capacity in the whole grain extracts. European J ournal of Scientific
Research, 28(3): 471-477.

HU, C. H., ZHANG, Y. and D. K. DAVID. (2000). Evaluation of antioxidant and
prooxidant activities of bamboo Phyllostachys nigra var. henonis leaf extract
in vitro. Journal of Agricultural and Food Chemistry, 48(8): 3170-3176.

JONATHAN, S.G. and 1.O. FASIDI. (2003). Antimicrobial activities of two Nigerian
edible macrofungi, Lycoperdon pusilum and L. giganteum. African Journal of
Riomedical Research, 6: 85-90.

KAIKINL A. A., DHANDE, S. R. and V. J, KADAM. (2013). Overview of Indian
medicinal tree: Bambusa bambos (Druce). International Research Journal of

Pharmacy, 4(8).

KARUNYA-DEVIL, S, ARUN, N. and V. SUREKHA. (2009). Screening of
phytochemical compounds, antioxidant and antimicrobial activity of Aloe vera
and Arkaa. Advanced Biotech technology, (9): 38-43.

KAUR, H.P., KAUR, S., PRASAD, B., MANU, PRIYA and ANJALL (2015).
Phytochemical, antioxidant and antibacterial studies on Bambusa arundinacea

KIMBERLY C. AUSTRIA
BS Biology 2017




54

&) CENTRAL LuzoN STATE UN!VERS[TY

gr;dggd'ang ifera indica. International Journal of Pure and Applied Bioscience, 3(3):

KHALID, K. and K. E. HEMALATHA. (2015).A review on the genus Bambusa and

one particular species Bambusa vulgaris in Sabah (Malaysia). International
Research Journal of Pharmacy, 6(9).

KOLAK, K. OZTURK, M., OZGOKCE, F. and A. ULEBELEN. (2006).

I;J\T]o%literpcne alkaloids from Delphinium linearilobum. Phytochemistry, 67: 2170-

KOZUKUE, E., I_(QZUKUE, N. and H. TSICHIDA. (1999). Changes in several
enzyme activities accompanying the pulp browning of bamboo shoots during
storage. Journal of Japanesse Sociecty of Horticulture Science, 68(3): 689-93.

KRIS-ETHERTON, P. M., HECKER, K. D., BONANOME, A., COVAL, S. M.,
BINKOSKI, A. E., HIPERT, K. F., GRIEL, A. E. and T. D. ETHERTON.
(2002). Bioactive compounds in foods: their role in the prevention of
cardiovascular disease and cancer. American Journal of Medicine, 113(9B): 71-88.

KRUSE, J. A., KANJIL S. and R. D. MACLEAN. (2012). Cardiac glycoside toxicity:
more than 200 years and counting. Critical Care Clinics, 28(4): 527-535.

Laboratory Manual for the UNESCO. (1986). Sponsored workshop on the
phytochemical, microbiological, and pharmacological screening of medicinal
plants. May 26-31. Department of Chemistry, U.P. Diliman.

LIU, M. S. (1992). Bamboo shoot. IN: HUI Y.H.,editor Encyclopedia of food science
and technology. New York: Willey, 177-180.

LU, B. Y., WU, X, TIE, X, ZHANG, Y. and Y. ZHANG. (2005). Toxicology and
safety of antioxidant of bamboo leaves. Part I: acute and subchronic toxicity
studies on antioxidant of bamboo leaves. Food and Chemical Toxicology, 43(5):
783-92.

MANDAL, S., YADAYV, S., YADAR, S. and R. K. NEMA. (2009). Antioxidants: a
review. Journal of Chemical and Pharmaceutical Research, 1(1): 102—-102.

MENG, T. X., FURUTA, S., FUKAMIZU, S., YAMAMOTO, R., ISHIKAWA, H.,
ARUNG, E. T., SHIMIZU, K. and R. KONDO. (2011). Evaluation of
biological activities of extracts from the fruiting body of Pleurotus citrinopileatus
for skin cosmetics. Journal of Wood Science, 57: 452-458.

KIMBERLY C. AUSTRIA
BS Biology 2017




55

W) CENTRAL LuzoN STATE UNIVERSITY

]-‘IULYES% I‘; LAY, B. W., OCKTREYA, L. and S. RAHAYU. (2013).
bi ‘1_aIT eal activity of Apus bamboo (Gigantochloa apus) leaf extract and its
loactive compounds. American Journal of Microbiology, 4(1), 1-8.

MULYONO, N., LAY, B. W, RAHAYU, S. and I. YAPRIANTL (2012).
Ant}bactenal activity of Petung Bamboo (Dendrocalamus Asper) leaf extract
agamst. pathogenic  Escherichia coli and their chemical identification.
International Journal of Pharmaceutical and Biological Archives, 3(4): 770-778.

MUSA, T. Y. and B. B. BIMBO. (2009). Abortifacient potentials of the aqueous extract

21“1’ 3J'i‘anmbzotsczz viigaris leaves in pregnant Dutch rabbits, Contraception, 80: 308-

NAIDU, M. A. (2012). Antimicrobial activity of methanolic extracts of bamboo shoots

(Bambusa vulgaris). International Journal of Pharmaceutical and Biological
Archives, 3(6): 1547-1549.

NANASOMBAT, S. and L. OHASUPTHAWEE. (2002). Antibacterial activity of
crude ethanolic extracts of essential oils spcies against Salmonellae and other
Enterbacteria. KMITL Science and Technology Journal, 5: 527-538.

NAZREEN, S., ALAM, M. S., HAMID, H., KAUR, G., ALAM, M. M., HAIDER §.,
and S. SHAFI. (2011). Phytochemical investigation of Bambusa arundinacea
Retz. International Journal of Natural Product Science, 3: 1-7.

NENAAH, G. (2013). Antimicrobial activity of Calotropis procera Ait. (Asclepiadaceae)
and isolation of four flavonoid glycosides as the active constituents. World
Journal of Microbiology and Biotechnology, 29(7): 1255- 1262.

NIRMALA, C. SHARMA, M. L., and E. DAVID. (2008). A comparative study of
nutrient components of freshly harvested, fermented and canned bamboo shoots
of Dendrocalamus giganteus Munro, bamboo science and culture. Journal of

American Bamboo Society, 21(1): 41-47.

NIRMALA, C., BISHT, M. S. and S. HAORONGBAM. (2011). Nutritional properties
of bamboo shoots: potential and prospects for utilization as a health food.
Comprehensive Reviews Food Science Food Safety, 10(3): 153- 168.

NIRMALA, C., MADHO, S. B. and S. HAORONGBAM. (;00?). Nutritional
properties of bamboo shoots: potential and prospects for utilization as a health
food. International Journal of Food Science and Technology, 49: 1425-1431.

NOUMLI, E., HAJLAOUL H,, TRABELS]I, N., KSOUR], R, BAKH‘ROT:JF, A and
M. SNOUSSL (2011). Antioxidant activities and RP-HPLC identification of

KIMBERLY C. AUSTRIA
BS Biology 2017




56

) CENTRAL LUZON STATE UNIVERSITY

pOi}’phenols in the acetone extract of Salvadora persica. African Journal of
Pharmacy and Pharmacology, 5: 966-971.

OKWU, D.. E. and M. E. OKWU. (2004). Chemical composition of spondiamombin
plants. Journal of Sustainable Agriculture and Environement, 6: 140-147.

OLADUNMOYE, M. K. (2012). Antioxidant, free radical scavenging capacity and

antimicrobial activities of Mirabilis jalapa. Journal of Medicinal Plants Research,
6(15): 2909-2913.

OLALEYE,_ 0. 0., ADETUNJI, C. O. and O. M. KOLAWOLE. (2015).
Identification of phytochemical constituents of the methanolic extract of
Vitellaria paradoxa rtesponsible for antimicrobial activity against selected
pathogenic organisms. SMU Medical Journal, 2(1).

ONYEAGBA, RA., UGBOGU, 0. C., OKEKE, CU. and O. IROAKASI. (2004).
Studies on the antimicrobial effects of garlic (Allium sativum Linn), ginger
(Zingiber officinale Roscoe) and lime (Citrus aurantifolia Linn). African Journal
of Biotechnology, 3(10): 552-554.

OSHIDI, A. A., AMOO, I. A. and A.F. ELEYINML. (2004). The antimicrobial activity
of Nigerian medicinal plants potentially usable as HOP substitutes. Master
Brewers Association of the Americans, 41(4): 398-402.

OTANG, W. M., GRIERSON, D. S. and R. NDIP. (2012). Phytochemical studies and
antioxidant activity of two South African medicinal plants traditionally used for
the management of opportunistic fungal infections in HIV/AIDS patients. BioMed
Central Complementary and Alternative Medicine, 12: 43.

OWOLABI, M. S. and M. LAJIDE. (2015). Preliminary phytochemical screening and
antimicrobial activity of crude extracts of Bambusa vulgaris Schrad. Ex J.C.
Wendl. (Poaceae) from southwestern Nigeria. American Journal of Essential Oils
and Natural Products, 3(1): 42-45.

PALOMBO, E. A. (2006). Phytochemicals from traditional medicinal plants used in the
treatment of diarrhoea: modes of action and effects on intestinal function.

Phytotherapy Research, 20(9): 717-724.

PANDEY, A. K. and V. OJHA. (2011). Precooking processing of bamboo shoots for
removal of anti-nutrients. Journal of Food Science and Technology, 51: 43-50.

PEREIRA, L. M. S. (2001). Gastric antiulcer effect of Rhizophora mangle L. Journal of
Ethnopharmacology, 77(1): 1-3.

KIMBERLY C. AUSTRIA
BS Biology 2017




57

POURmilzi?, F-,‘H(_)SSEINIMEHR, S. J. and N. SHAHABIMAJD. (2006).
h idant actWLty,. phenol and flavonoid contents of some selected Iranian
medicinal plants. African Journal of Biotechnology, 5(11): 1142-1145.

PURI, lH. apd S. RASAYANA. (2003). Ayurvedic herbs for rejuvenation and
ongevity. Taylor and Francis, London, UK, 71-73.

QUL F G. (?-992)- The recent development of bamboo foods. Proceedings of the
international symposium on industrial use of bamboo. International Timber

Organisation and Chinesc Academy of Forestry, Beijing, China: Bamboo and its
Use, 333-337. '

QUITAIN, A.3 K'ATOH, S. and T. MORIYOSHI. (2004). Isolation of antimicrobials
and antioxidants from moso-bamboo (Phyllostachys heterocycla) by supercritical
CO2 extraction and subsequent hydrothermal treatment of the residues. Industrial
Enginireeng and Chemistry Research, 43: 1056—-1060.

RAMANAYAKE S. M. S. D, MEEMADUMAA V. M. and T. E.
WEERAWERDENEA. (2006). In vitro shoot proliferation and enhancement of
rooting for the large-scale propagation of yellow bamboo (Bambusa vulgaris
‘Striata’). Scientia Horticulturae, 110(1): 109-113.

RATHAUR, A. (2014). Bambusa arundinacea (vanshlochan): an overview. Journal of
Pharmacognosy and Phytochemistry, 2(6): 34-38.

RATHOD J. D., PATHAK NIMISH L., PATEL R. G., JIVANI N. P. AND N.
BHATT. (2011). Phytopharmacological properties of Bambusa arundinacea as a
potential medicinal tree: an overview. J ournal of Applied Pharmaceutical
Science, 01(10): 27-31.

RAVIPATI A. S., ZHANG, L., KOYYALAMUDL S. R., JEONG, S. C., REDDY,
N., BARTLETT, J., SMITH, P. T., SHANMUGAM, K., MUNCH, G., WU,
M. J., SATYANARAYANAN, M. and B. VYSETTI. (2012). Antioxidant and
anti-inflammatory activities of selected Chinese medicinal plants and their
relation with antioxidant content. BMC Complementary and Alternative

Medicine, 12: 173.

RAZALI N., RAZAB, R, MAT-JUNIT, S. and A. AZIZ. (2008). Radical scavenging
and reducing properties of extracts of cashew shoots (dnacardium occidentale).

Food Chemistry, 111(1): 38-44.

RFRI. (2008). Bamboo as food and medicine. Report of Rain Forest Research Institute
(RFRI).Jorhat, India. www.icfre.gov.in/new/rfri/Bamboo_%QOfood_%ZOmedicine

221206.pdf. Accessed on 11th March, 2010.

TR

KIMBERLY C. AUSTRIA
RS Riolooyv 2017




58

) CENTRAL LUZON STATE UNIVERSITY

RODRIF(:;%a E. B, MAXIMA, E. F., RODRIGUEZ-AMAYA, D. and B. AMAY A-
\RFAN. (2006). Phytochemicals and functional foods. Current situation and

Ill'; (z?[;f?(lit gozr developing countries. Seguranaca Alimentare Nutricional. Campinas,

ROSTAGNO, M. A., D’ARRIGO, M. D.and J. A. MARTINEZ. (2010). Combinatory

é.llld hyphenated sample preparation for the determination of bioactive compounds
m foods. Trends Analytical Chemistry, 26(6): 553-61.

SARTORI, M. R. K. (2003). Antifungal activity of fractrions and two pure compounds

of flowers from Wedelia paludosa (Acmela brasiliensis) (Astearaceae). Pharmazie,
58(8): 567-569.

SASIKUN[{\R, J. M., MATHEW, G .M. and D. T. P. DARSINI. (2010). Comparative
studies on antioxidant activity of methanol extract and flavonoid fraction of

Nyctanthes arbor-tristis leaves. Electronic Journal of Environmental, Agriculture
and Food Chemistry, 9(1): 227-233.

SCHLEMPER, S. R. M. (1998). Atividade antibacteriana de fragdes semipurificadas e
compostos puros de Wedelia paludosa (Compositae). Alcance, 5(2): 14-18.

SCHRODER, S. (2011). Guadua Bamboo Bambusa blumeana. [updated 2011 October
19; cited 2015 August 9] Available from
http://www.gauduabamboo.com/species/bambusa-blumeana.

SEN, S., CHAKRABORTY, R., SRIDHAR, C., REDDY, Y. S. R. and B. DE. (2010).
Free radicals, antioxidants, diseases and phytomedicines: current status.
Interanational Journal of Pharmaceutical Sciences Review and Research, 3(1): 91-
100.

SENTHILKUMAR M. K., SIVAKUMAR P., CHANGANAKKATTIL F., RAJESH-
SHAHIDI F., JANITHA P. K. and P. D. WANASUNDARA. (2011). Phenolic
antioxidants. Critical reviews in Food Science and Nutrition, 32(1): 67-103.

SHAHARIL, A. B. and K. ANDREAS. (2015). Utilizing Malaysian bamboo for use in
thermoplastic composites. Journal of Cleaner Production, 3: 1-9.

SHAHIDI, F., JANITHA, P. K. and P. D. WANASUNDARA. (1997). Phenolic
antioxidants. Critical reviews in Food Science and Nutrition, 32(1): 67-103.

SHI, Q. T. and K. S. YANG. (1992). Study on relationship between nutrients in
bamboo shoots and human health. Proceedings of the international symposium on
industrial use of bamboo. International Timber Organisation and Chinese
Academy of Forestry, Beijing, China: Bamboo and its Use, 338-346.

KIMBERLY C. AUSTRIA
BS Biology 2017




59

&) CENTRAL LuzoN STATE UNIVERSITY D)

SINGH, V. K., SHUKLA, R., SATISH, V., KUMAR, S., GUPTA S. and A.

MISHRA. (2010). Antibacterial activity of leaves of bamboo. International
Journal of Pharma and Bio Sciences, 6: 1-3.

SINGH, 8. A., BORA, T. C. and N. R. SINGH. (2012). Preliminary phytochemical
anglyms and antimicrobial potential of fermented Bambusa balcooa shoots.The
Bloscan an International Quarterly journal of Life Science, 7(3): 391-394.

SOFOWORA, A. (1993). Medicinal plants and traditional medicine in Africa. Spectrum
books Ltd. Ibadan, Nigerian, 289.

SONI, V., JHA, A. K. and J. DEWEDL (2012). A review on ethanomedical uses,

phytochemicals and pharmacological profile of Bambusa arudinacea Retz: Indian
Journal of Novel Drug delivery, 4(4): 264- 271.

SONAR, N. R,, VIJAYENDRA, S. V. N,, PRAKASH, M., SAIKIA, M., TAMANG,
J. P. and P. M. HALAMI. (2015). Nutritional and functional profile of
traditional fermented bamboo shoot based products from Arunachal Pradesh and
Manipur states of India. International Food Research Journal, 22(2): 788-797.

SOPADE, P. A. (2000). The fate of cyanogens during the cooking of cassava in mumu, a
traditional oven in Papua New Guinea. International Journal of Food Science and
Technology, 35: 173-182.

SPINGOLI, G. (2008). Protective effects of dietary flavonoids on cardiovascular system
and circulation, EuropBulle of Drugs Res, 8: 1-8.

SRAVANPRASAD, M, MANORANJAN, S, SHARADANALL, V. and G.
VENKATESHWARLU. (2012). Evaluation of anti-microbial activity of
Bambusa vulgaris leaves. International Journal of Phytothearpy Research, 2(2):
36-39.

SUNDRIYAL, M. and R. C. SUNDRIYAL. (2001). Wild edible plants of the Sikkim
Himalaya: nutritive values of selected species. Ecology and Botany, 55(3): 377-
390.

SUPRIYATIN-RAHAYU, S. and D. SUKMAWATL (2014). Phytchemical analysis of
Manggong bamboo leaf extracts.Proceeding of International Conference On
Research, Implementation And Education, 165.

TOSUN, M., ERCISLL S., SENGUL, M., OZER, H., POLAT, T. and E. OZT[RK.
(2009). Antioxidant properties and total phenolic content of eight Salvia species
from Turkey. Biological Research, 42(2); 175-181.

KIMBERLY C. AUSTRIA
BS Biology 2017




60

i)

W) CENTRAL LuzoN STATE UNIVERSITYZD

TREASE E. and W. C. EVANS. (1983). Pharmacognosy, Braille Tiridel and
Macmillan Publishers, London, 61 — 62.

TRIPATHI, Y. C. '(2[}08). Bamboo entrepreneurship-opportunities for rural
employment. Indian Forester, 134: 1199-1210.

VALENTII\E(), M. J. G.,' GANADO, L. S., GANADO, M. R. and J. R. UNDAN.
(2015). Phytochemical screening and bio assay of the anti-microbial activity of

thg:ee species of bamboo in Nueva Ecija, Philippines. Advances in Environmental
Biology, 9(24): 389-396

VENKATESH, R. and D. SOOD. (2011). A review of the physiological implications of

antioxidants in food. An Interactive Qualifying Project Report Submitted to
Worcester Polytechnic Institute.

VIJAY, K. S.,, RAHUL, S., SATISH, V., SHANKUL, K., SUMIT, G. and M.
ASHUTOSH. (2010). Antibacterial activity of leaves of bamboo. International
Journal of Pharmacy and Bioscience, 1: 1-2.

VISAPHAKA K. (1985). The role of bamboo as a potential food sources in Thailand.
Proceedings of the International Bamboo Workshops; Oct. 6-14; Hangzhou China:
Recent Research on Bamboos, 301-3.

VLIENTINCK, A. J., TOTTE, J., LASURE, A., VANDEN, B. D., RWANGABO, P.
C. and J. MVUKIYUWAMI. (1995). Screening of hundred Rwandese
medicinal plants for antimicrobial and antiviral properties. Journal of
Ethnopharmacology, 46: 31-47.

WANG, J. Y., YUED-TANG F. and J. SUN. (2012). TLC screening for antioxidant
activity of extracts from fifteen bamboo species and identification of
antioxidant flavone glycosides from leaves of Bambusa textilis MecClure.
Molecules, 17; 12297-12311.

WU, Y. H., ZENG, C. Z. and Y. F. GONG. (2008). Study on antimicrobial effect of
Bambusa vulgaris cv. vittata leaf extracts. Food Science and Technology, 1: 194-

196.

ZHANG, J. J., GONG, Y., DING, B, LU, X, WU, and Y. ZHANG. (2010).
Antibacterial activity of water-phase extracts from bamboo shavings agamnst
food spoilage microorganisms. African Journal of Biotechnology, 9(45): 7710-

7717.

KIMBERLY C. AUSTRIA
BS Biology 2017




W) CENTRAL LUZON STATE UNIVERSITY@

ZHANG, Y.
ﬂ;lvongoitl\;q, )i Q.and‘ Z. Y. YU. (2002). Comparisions of total content of
CpooK m leaves ’ot bamboo and ginkgo and their free-radical resistance.
nese Journal of Chinese Medicine, 27(4): 254-257.

ZHANG, Y., Z 3 ‘
L(" :f_, 7}:I)-IANG_,.Y. and T YING. (2008). Reduction of acrylamide and its
netics by addition of antioxidant of bamboo leaves (AOB) and extract of

green tea (EGT) in asparagine-glucose mi atino
Food Science, 73(2). g icrowave heating system. Journal of

KIMBERLY C. AUSTRIA
BS Biology 2017




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

