=Ty

p=
S EYE }

(@) CENTRAL LuzoN STATE UNIVERSITY &)
— &Y

SINGLE CELL PROTEIN POTENTIAL OF ENDOPHYTIC FUNGI
ASSOCIATED WITH BAMBOO USING PINEAPPLE PEEL
AS SUBSTRATE

JULIE ANN N. AGONOY

An Undergraduate Thesis Submitted to the Faculty of the Department of
Biological Sciences, College of Arts and Sciences, Central Luzon
State University, Science City of Mufioz, Nueva Ecija,
Philippines, In Partial Fulfilment of the
Requirements for the Degree

BACHELOR OF SCIENCE IN BIOLOGY

JUNE2017




Republic of the Philippines
CENTRAL LUZON STATE UNIVERSITY
Science City of Mufioz, Nueva Ecija

COLLEGE OF ARTS AND SCIENCES
Department of Biological Sciences

APPROVAL SHELT

The Undergraduate Thesis entitled: SINGLE CELL PROTEIN POTENTIAL OF
ENDOPHYTIC FUNGI ASSOCIATED WITH BAMBOO USING PINEAPPLE PEEL AS
SUBSTRATE prepared and submitted by JULIE ANNN. AGONOY in partial fulfilment of the

requirements for the degree of BACHELOR OF SCIENCE IN BIQLOGY is hereby approved
and accepted.

—_ at_/Q_ llﬂ_/ — _.___/.-
MA@E G. VALENTINO, MSc meﬁI R. UNDAN, PhD
\__ Adviser Critic
I / Mif 17
Date Signed Date Signed
RICH MILTON RADULAY, M, Se.

Departmgnt Research Coordinator

Date Signed

Accepted in partial fulfilment of the requirements for the degree of BACHELOR OF
SCIENCE IN BIOLOGY.

EV O ABELLA, PhD ANNA MARIA LOURDES S. LATONIO, PhD

A
Department Chair College Research Coordinator
Date Signed Date Signed
A g T
MYRNA R. UMAGAT, PhD
Dean
Date Signed

ACA.CAS.BIO.F,015 Revislon No, 0; August 15, 2016 i



a
I
0

a5
88

) CENTRAL LUZON STATE UNIVERSITY

&

BIOGRAPHICAL SKETCH
PERSONAL INFORMATION
Name: JULIE ANN N. AGONQY
Date of birth: July 12, 1996
Place of birth: San Jose City, Nueva Ecija
Address: #159 Zone 2 Brgy Tondod San Jose City, Nueva Ecija
Religion: Roman Catholic
Parents: Mr. Jaime S. Agonoy Sr.

Mrs. Erna N. Agonoy

EDUCATIONAL BACKGROUND:

TERTIARY
(A.Y. 2012-2016)

SECONDARY
(A.Y. 2008-2012)
ELEMENTARY

(A.Y. 2001-2008)

Central Luzon State University
Science City of Mufioz, Nueva Ecija
Bachelor of Science in Biology

BettBien High School
Abar 1% San Jose City, Nueva Ecija

Theophilus Academic And School of Values
(formerly Cherubim Learning Center)
Ramos Street, San Jose City, Nueva Ecija

ON THE JOB TRAINING

Philippine Carabao Center @CLSU, Science City of Munoz, Nueva Ecija,Philippines-
June-July 2015

SEMINARS ATTENDED

Ist CLSU Graduate Students Research Colloquium with the theme “Fostering
Food Security andSustainable Development Through Innovation, Collaboration and
Interdisciplinary Research” on the 4th day of May 2016 held at CAS Little Theater,
Central Luzon State University, Science City of Munoz, Nueva Ecija.

SYMPOSIUM of Department of Biological Sciences:

“Current Trends in Food Safety and Quality Assurance” on the 30th day of
August 2014 held at the University Gymnatorium, CLSU, Science City of Munoz,
NuevaEcija.

il




CENTRAL LuzonN STATE UNIVERSITY @

“DircctSeeding: A Response to Economical and Technological Challenges in
Rice Farming” on the 7thday of September 2013 held at the University Auditorium,

QT T Criarmoa M M 11
CLSU,Science City of Mufioz, Nueva Ecia.

“Breathiess: Smoking and its Impact on Onc’s Heaith” on the i4th day of
September held at the University Auditorium, CLSU, Science City of Munoz, Nueva
Ecija.

HIV: AIDS “Survival of the Fittest. The Human Culture Media” on November 21,
2015 held at the University Auditorium, CLSU, Science City of Munoz, NuevaEcija.

“Philippine Biodiversity and National Museum” on March 22, 2016 held at the

Tniversity Auditorinm OT QTT Qeienee (-‘ify of Munaz Nuewva Pr*ijn
LIVERRLLY Audiionum  CLSUL saience City of Munoaz, Nuewva Eena,




ACKNOWLEDGMENT

The author would like to express her sincere anc
Adviser, Ms. Mary Jhane G. Valentino for her patience, motivation, willingness, and
well-founded knowledge. Her strict apprehension will be always the author’s motivation

to utilize and improve her thesis.

The author would also like to acknowledge Dr. Jerwin R. Undan. her critic for his

T

mrvovantiasn o traearac e Hha ol T tha AT
DLLEEMOLILIELS LW LELprR i Lt .I_a'\.r]:)u.I.Lulen

Milton K. Dulay, a sincere thanks 1s given for the guidance and support aiong the way.

The author would also like to thank her BSBIO friends for their support and
thoughtfulness. Deep appreciation and thoughtful gratitude goes to author’ s to her close
friend Mariejoy, Charlene, Clervy, Johlia, Chelzea and Hanna for their kind and valuable
collaborator and assistance in her study,

The author wouid aiso iike 1o thank her co-advisee, jaec C. Santiago for his
sharing of knowledge, help, and support.

The author would like to express her sincere gratitude to her relatives, Auntie
Violy, Auntie Litang, Auntie Juanita and Uncle Marcos, for the guidance, support, for
helning to find pineannle peel and for always reminding her to set-up her goals and to
Kiow her priontes,

The author would like to expound her very special heartfelt appreciation and

thank to her parents, Mr. Jaime S. Agonoy Sr. and Mrs. Ema N. Agonoy who never fails

to give her undying love, faith, encouragement, endless inspiration, words of wisdom and

JULIE ANN N. AGONOY
v RS Riclegy 2017

RATS-S




W) CENTRAL LUuzoN STATE UNIVERSITY

&

financial support to continue her study and have been never lose hope and faith in her and

to God. Their love, prayers and faith will be always appreciated and valued.

Most of all the author would like to thank God in his grace, blessings and infinite

care to the author in order to be safe in all his deed. Thank you very much!

JULIE ANN N. AGONOY

S RE Rinlace 2017
Vi S SaULURY eval




TABLE OF CONTENTS

TITLE PAGE
APPROVAL SHEET
BIOGRAPHICAL SKETCH
ACKNOWLEDGMENT
TABLE OF CONTENTS
LIST OF TABLES
LIST OF APPENDICES
LIST OF APPENDIX TABLE
LIST OF APPENDIX FIGURE
ABSTRACT
INTRODUCTION
Background of the Study
Objective of the Study
Significance of the Study
Scope and Limitation of the Study
Time and Place of the study
REVIEW OF RELATED LITERATURE
Bamboo fungi
Endophytes
Endophytes in bamboo
Importance of endophytic fungi
Secondary metabolites of endophytic fungi
Biological role of endophytes

Enzymes production by endophytes
Bio-Transformation applications of endophytes

PAGE

1i

111

vii

X

Xii

Xiil

S s LW

W

O O 003 na

Vil

Julie Ann N. Agonoy
BS Biology 2017

TR



&) CENTRAL LUzZON STATE UNIVERSITY(Y

Pineapple peel

Solid State Fermentation

Single Cell Protein Definition and Uses
Single Cell Protein production

Substrate for Single Cell Protein
Cultivation of Single Cell Protein
Nutritional benefits of Single Cell Protein
Single Cell Protein- yeast

MATERIALS AND METHODS

Preparation of the inoculum

Preparation of Substrate

Inoculation of fungal endophytes in Pineapple peel
Harvesting and Drying

Data to be Gathered

Statistical Analysis

RESULTS AND DISCUSSION

Increase in crude protein content of fungal endophytes
treated Pinecapple peel

Proximate composition of fungal enriched pineapple peel
Moisture content

Ash content

Crude fiber content

Crude fat content

SUMMARY, CONCLUSION AND RECOMMENDATION
Summary
Conclusion
Recommendation

LITERATURE CITED

APPENDICES

10
12
13
14
16
16
17
18

19

19
20
20
20
21
21

22

Julie Ann N. Agonoy
Vil BS Biology 2017




e Ery
&) CENTRAL LUZON STATE UNIVERSITY()]

Pineapple peel

Solid State Fermentation

Single Cell Protein Definition and Uses
Single Cell Protein production

Substrate for Single Cell Protein
Cultivation of Single Cell Protein
Nutritional benefits of Single Cell Protein
Single Cell Protein- yeast

MATERIALS AND METHODS

Preparation of the inoculum

Preparation of Substrate

Inoculation of fungal endophytes in Pineapple peel
Harvesting and Drying

Data to be Gathered

Statistical Analysis

RESULTS AND DISCUSSION

Increase in crude protein content of fungal endophytes
treated Pineapple peel

Proximate composition of fungal enriched pineapple peel
Moisture content

Ash content

Crude fiber content

Crude fat content

SUMMARY, CONCLUSION AND RECOMMENDATION
Summary
Conclusion
Recommendation

LITERATURE CITED

APPENDICES

10
12
13
14
16
16
17
18

19

19
20
20
20
21
21

22

2
)

| SN T O I SN I o
o — O L ln

R

Julie Ann N. Agonoy
viil BS Biology 2017




I, AT
>

r/r}o",? A [:\
@) CENTRAL LuzoN STATE UNIVERSITYJ)

LIST OF TABLES

TABLE PAGE
1 Treatments for Single Cell Protein Production 19
2

Crude protein content of endophytic fungi-treated
pineapple peel 23

I

Mean percentage (%) of proximate composition of
enriched pineapple peel 26

Julie Ann N. Agonoy
IX BS Biology 2017




(2

¥) CENTRAL LUzoN STATE UNIVERSITY

? ~ ) i
LIST OF APPENDICES

APPENDIX PAGE
A Spore Adjustment 36
B Statistical Analysis 37
Single Cell Protein Production 42
D Laboratory Result 43

X Julie Ann N. Agonoy

BS Biology 2017




£

1

-
L

&) CENTRAL LuzoN STATE UNIVERSITY ]

LIST OF APPENDIX TABLE

APPENDIX

TABLE
1 Satistical T-test of Moisture content
2 Statistical T-test of Ash content
3 Statistical T-test of Crude Protein content
4 Statistical T-test of Crude Fiber content
5 Statistical T-test of Crude fat content

PAGE

37

Julie Ann N. Agonoy

X1 BS Biology 2017




,
o

o oo,
@) CENTRAL LuzoN STATE UNIVERSITY())

LIST OF APPENDIX FIGURES

APPENDIX
FIGURE PAGE
1 Preparation of the substrate 42
2 [noculation of fungal endophytes in rice bran 42
3 Harvesting and drying 42
4 Analytical Test Report (control) 43
5 Analytical Test Report (Aspergillusflavus) 44
6 Analytical Test Report (Aspergillusniger) 45
7 Analytical Test Report (Aspergillusochraceus) 46
8 Analytical Test Report (Cladosporiumcladosporoides) 47
9 Analytical Test Report (Fusariumsemitectin) 48
10 Analytical Test Report (#usarium sp. 1) 49
11 Analytical Test Report (Fusarium sp.2) 50
12 Analytical Test Report (Monascusruber) 51
13 Analytical Test Report (Penicilliumcitrinmnm) 52

Julie Ann N. Agonoy
BS Biology 2017

xii




T

-~ L 1
; ;.t-;-g
s

N

CENTRAL LuzoN STATE UNIVERSITY(Z 7

ABSTRACT

AGONOY JULIE ANN N., 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, SINGLE CELL PROTEIN

POTENTIAL OF ENDOPHYTIC FUNGI ASSOCIATED WITH BAMBOO
USING PINEAPPLE PEEL AS SUBSTRATE

Manuscript No.: BIO-M-2nd17-006
Adviser: Mary Jhane G. Valentino, MSc.

This study was conducted to determine the potential of nine endophytic fungi
associated with bamboo namely: Aspergillus niger, Aspergillus flavus, Aspergillus
ochraceus, Fusarium sp.1, Fusarium sp.2, Fusarium semitectum, Monascus ruber,
Penicillium cifrinum, and Cladosporium cladosporoidesas a source of Single Cell
Protein. Increase in the crude protein content of the enriched pineapple peel was evaluated
in the study. In addition, proximate composition (crude fat, crude fiber, ash and moisture
content) of the fungal enriched pineapple peel was also evaluated.

Increase in Crude Protein Content of the fungal enriched pineapple peel was
observed after 20 days of solid state fermentation. (. cladosporoides- treated pineapple
peel had the highest CPC of 9.24% followed by Fusarium sp.2 - treated pineapple peel
with 7.65% while the untreated pineapple peel registered the least CPC of 3.31%. For the
proximate composition; reduction in moisture content of all fungi treated pineapple peel
was recorded, while increased in ash content and crude fiber of all fungi treated pineapple

peel were noted. For the crude fat content, reduction in pineapple peel treated with 4.
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niger, Ifusarium sp. I and P. citrinum was noted while the rest of fungal treated pineapple

peel registered increase in crude fat.,

Xiv




CENTRAL LUZON STATE UNIVERSITY@

LITERATURE CITED

ABOH, A.B., ZOFFOUN, G.A., DJENONTIN, A.J.P. BABATOUNDE S. and G.A.
MENSAH (2013). Effect of graded levels of dry pineapple peel of Digestibility
and growth performance of rabbit.

ADEPUKEN, C. O. and OKUNLADE, O. A. (2012). Biodegradation of Rattan Wood
and Maize Stovers by Pleurotus ostreatus. Nature and Science, 10 (5):49- 57.

ARECHAVALETA M, BACON CW, HOVELAND CS, and RADCLIFFE DE.

1989. Effect of the tall fescue endophyte on plant response to environmental
stress. Agronomy Journal 81: 83--90.

AZEVEDO, J.L. (1998). Microorganismos endofiticos. In: Ecologia Microbiana. Melo,
LS. and Azevedo, J.L (edts.). Editora EMBRAPA, Jaguariuna, Sdo Paulo, Brazil.
117-137.

BASHIR, S.M., AHMAD, ID.I. and U. ABDULHAMID. (2011).
Microbiological Features of Solid State Fermentation and its Applications
Department of Biological Sciences, Adamawa State University Mubi, PMB 25,
Nigeria.

BHALLA, T.C., SHARMA, N.N. and M.SHARMA. (2007). Production of
metabolites, industrial enzymes, amino acids, organic acids, antibiotics, vitamins
and single cell proteins. Journal Environmental Issues, 6: 34 78.

BHARGAYV, S.,, PANDA, B. P, ALI M. and S. JAVED. (2007). Solid-state
Fermentation: An Overview, Chemical Biochem, 22 (1) 4570 (2008).

BORGES K. B., BORGES W. S., DURAN-PATRON R., PUPO M. T., BONATO P.
S., and COLLADO 1. G. (2009).Stereoselective biotransformations using fungi
as biocatalysts. Tetrahedron: Asymmetry 20, 385-397.

CHOI, Y.W., HODGKISS, LJ. and K.D. HYDE. (2005). Enzyme production by
endophytes of Brucea javanica. Journal of Agricultural Technology 6(4) ,1455.

DE BARY, A. (1866).Morphologie und Physiologie der Pilze, Flechten,_ LI.Fld
Myxomyceten. Hofmeister's Handbook of physiological Botany, 2, Leipzig.
Joumnal of Fungal Diversity

JULIE ANN N. AGONOY




22

&) CENTRAL LuzoN STATE UNIVERSITY( D)

GARY, S., and B. DAISY.(2003). Bioprospecting for microbial endophytes and their

natural products. Journal of Microbiology and Molecular biology reviews, 491
502, 67.

HEMALATHA, R. and S. ANBUSEIL VL (2013). Physicohemical constituents of

pineapple pulp and  waste. Journal of Chemical and Pharmaceutical Research,
5(2):240-242.

IYAYI EA, LOSEL DM (2001). Changes in carbohydrate fractions of cassava peel
following fungal solid state fermentation, J. Food Technology, 6(3): 101 — 103,

KHODANAZARY A., HAJIMORAD A. and R. GHORBANI (2013). Influence of
solid-state fermentation on nutritive values and enzymatic activities of
AnchovyKilka (Clupeonclla engrauliformisSvetovidov, 1941)meal by using
different microorganisms, 4 (8): 2357-2367

KRUEGER DA, KRUEGER RG, and MACIEL J, 1992. Composition of pineapple
juice.Journal of AOAC International, 75; 280-282.

KUMAR, D.S.S. and HYDE, K.D. (2004). Biodiversity and tissuc-recurrence of
endophytic fungi in Tripterygium wilfordii. Fungal Diversity 17: 69-90.

MALINOWSKI DP, and BELESKY DP. 2000. Adaptations of endophtye-infected

cool-season grasses to environmental stresses: mechanisms of drought and
mineral stress tolerance. Journal of Crop Science 40: 923-940.

NADYA HAJARA, B., ZAINAL, S.A., NADZIRAH, K.Z.A., SITI ROHA, A.M.A.,
ATIKAH, O.C. and T.Z.M.B. TENGKU ELIDA. (2012). Physicochemical
Properties Analysis of Three Index Pineapple (4nanas Comosus) Peel Extract
Variety

NAIK B.S., SHASHIKALA J, and Y.L KRISHNAMURTHY (2008). Fungal Ecology
p.89-93

NASSERI A.T 2011.Single Cell Protein: Production and Process February American
Journal of Food Technology .

NASSERI, A.T., RASOUL-AMINI, S., MOROMVAT, M.H. and GHASEMI,
Y.(2011).Physicohemical constituents of pineapple pulp and waste American
Journal of Food Technology. 6(2): 103-116.

JULIE ANN N. AGONOY
BS Blology 2017




&) CENTRAL LuzoN STATE UNIVERSITYSS

OKANO K, FUKUI S, KITAO R, and USAGAWA T (2007). Effects of culture length
of Pleurotus eryngii grown on sugarcane bagasse on in vitro digestibility and

;tlémical composition. Journal of Animal Feed Science Technology. 136:240-

OMAR, S., and S SABRY. (1991). Microbial biomass and protein production from -
whey. Journal of World Science, 4: 170 172.

OMWANGO1 E.? MWANIKI NJAG., ORINDA G.O., and WANJAU R.U,,
(2013).Nutrient enrichment of pineapple waste using Aspergillus niger and
Trichoderma viride by solid state fermentation

OSHOMA CE, and IKENEBOMEH MJ (2005). Production of Aspergillus niger
biomass from rice bran. Pakistan Journal of Nutrition. 4(1):32-36.

PETRINI, 0., SIEBER, TN., TOTIL, 1. and VIRET, O. (1992). Ecology, metabolite
production, and substrate utilization in endophytic fungi. Natural Toxins 1: 185-
196.

PETRINI, O. and CARROLL, G.C. (1981). Endophytic fungi in foliage of some
Cupressaceae in Oregon. Canadian Journal of Botany 59: 629-636.

PETRINI, 0., SIEBER, T.N., TOTI, L. and VIRET, O. (1992). Ecology, metacolite
production and substrate utilization in endophytic fungi. Natural Toxins I: 185-
196.

PURI, S.C., NAZIR, A., CHAWLA, R., ARORA, R., RIYAZ-UL, S., AMNA, T.,
AHMED, B., VERMA, V., SINGH, S., SAGAR, R., SHARMA, A., KUMAR,
R. and G.N. QAZI. (2006). The endophytic fungus Trametes hirsuta as a novel
alternative source of podophyllotoxin and related aryl tetralin lignans. Journal
Biotechnology, 122: 494--510.

POTHIRAJ C, BELAJI P, and EYINI M (2006). Enhanced production of cellulases by
various fungal cultures in solid state fermentation of cassava waste.Journal.
Biotechnology. 5(20):1882-1885.

RAIMBAULT MJ (1998). General and microbiological aspects of solid substrate
fermentation. Electronic. Journal Biotechnology. 1(3):395-399.

REVISTA, A., SCALVENZI, L., YAGUACHE, B., CAMACHO, P., MARTINEZ,
C.and A.A BIOAGRO. (2012). Biotransformations by endophytic fungi
isolated traditional Ecuadorian medicinal Splants: Connecting ethnomedicine with
biotechnology. Ciencia y Tecnologia, 1(3): 248-270.

JULIE ANN N. AGONOY
BS Biology 2017




/) CENTRAL LUZON STATE UNIVERS[TY@

SCHM]jDT,_ 0., WEI, D.S., TANG, T.K.H. and W. LIESE. (2013). Bamboo and
fungi  Section of Wood Biology, Centre of Wood Sciences, University of
Hamburg, Leuschnerstr. 91, 21031 Hamburg, Germany.

SELIM, KA, EL-BEIH, A.A., ABDEL-RAHMAN, T.M. and A. I. EL DIWANY.

(2012;). Biology of Endophytic Fungi. Current Research in Environmental &
Applied Mycology, 2(1), 31-82.

SENGUPTA,-S., BHOWAL, J. and U. BHATTACHARYA. (2006). The Association
of Official Analytical Chemists. The official methods of analysis of AOAC
International, 18th edn. J. Environ. Issues, Arlington, U.S. 6: 99 126.

SOUZA R. A, T., DA FONSECA T.R.,KIRSCH L. D. S.,SILVA L.S.,, ALECRIM
MLM.,, FILHO R.S. and M,F, TEIXEIRA (2016).Nuiritional composition of
bioproducts generated from semi-solid fermentation of pineapple peel by edible
mushrooms.

STIERLE A, STROBEL G., and STIERLE D (1993). Taxol and taxane production by
Taxomyces andreanae, an endophytic fungus of pacific yew. Journal of Science.
260:214-216. 142: 435-440.

STONE, J.K., C.W. BACON and J.F. WHITE, 2000. An Overview of Endophytic
Microbes Endophytism Defined. Journal of Microbial Endophytes,

STROBEL G, and DAISY B. 2003 — Bioprospecting for microbial endophytes and their
natural products. Journal of Microbiology and Molecular Biology Reviews 67,
491-502.

TRAN, C. and T.MITCHELL (1995) Pineapple waste--a novel substrate for citric acid
production by solid-state fermentation

UGALDE, U.O. and J.I. CASTRILLO. (2002). Single cell proteins from fungi and
yeasts. Journal of Applied Mycology Biotechnology., 2: 123 149

WILSON, D. (1995). Endophyte - the evolution of a term, and clarification of its use and
definition. Oikos, 73: 274-276.

YING J.Z., MAO X.L., ZHONG L.C., and A.-H WEN (1987). Tllustrated book of
Chinese medicinal fungi.Scientific Press Beijing.

ZHOU, D.Q. and K.D. HYDE. (2002). Fungal succession on bamboo in Hong Kong.
In Fungal Succession. Journal of Fungal Diversity 10: 213-227.

JULIE ANN N. AGONOY
BS Biology 2017

i, |



	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

