PRODUCTION OF PELLETIZED BIOFEEDS USING CASSAVA (Manihot
esculenta Crantz) LEAVES FOR NILE TILAPIA (Oreochromis niloticus)

SHEINA MAE O. MENDOZA

An Undergraduate Thesis Submitted to the Faculty of the Department of Agricultural and
Biosystems Engineering, College of Engineering, Central Luzon State
University, Science City of Mufioz, Nueva Ecija, Philippines in
Partial Fulfillment of the Requirements for the Degree of

BACHELOR OF SCIENCE IN AGRICULTURAL
AND BIOSYSTEMS ENGINEERING
(Agricultural Bio-Process Engineering)

JUNE 2019



ACCEPTANCE SHEET

This undereraduate thesis entitled “OPTIMIZATION OF BIOFEED PLAN
AND SPACE REQUIREMENT FOR RABBIT (Oryctolagus cuniculus 1..),” prepared
and submitted by JOHN VINCENT A. NATE and ELIJOHN DC. NATIVIDAD, in
partial fulfillment of the requirements for the degree of BACHELOR OF SCIENCE IN
AGRICULTURAL AND BIOSYSTEMS ENGINEERING (BIOPRODUCTS
PROCESS ENGINEERING), is hereby accepted:

ROMEQ B. GAVING, Ph.D. CLAIRE MARIE M| CASTILLQ, M.Sc.
Member, Advisory Committee Member, Advisory Committee

6~ ~(4 ] G’

Date Sighed Date Signed

. LAVARIAS, Ph.D.
Chair, Advisory Committee

_eliol9
Date Signed

Accepted as partial fulfillment of the requirements for the degree BACHELOR
OF SCIENCE IN AGRICULTURAL AND BIOSYSTEMS ENGINEERING
(BIOPRODUCTS PROCESS ENGINEERING).

MARVIN M- ENSE, PhD.
Chair, Department of Agficultural and Biosystems Engineering

VICTORINO T. TAYLAN, Ph.D.
Dean, College of Engineering

C/r3//?

Date'Signed 7




BIOGRAPHICAL SKETCH

The author, Sheina Mae O. Mendoza was born on the 16® day of November 1997,
She was raised in a simple and God fearing family. She is the youngest among the 2
children of Mr. Simeon S. Mendoza () and Mrs. Perlita O. Mendoza. She came from
Mangino, Gapan City, Nueva Ecija.

She completed her Elementary and Secondary education at Gapan North Central
School, San Vicente, Gapan City, Nueva Ecija on March 2010 and at Juan R. Liwag
Memorial High School, Bayanihan, Gapan City, Nueva Ecija on March 2014,
respectively. She enrolled at Central Luzon State Univeristy on 2014 and pursued

Bachelor of Science in Agricultural and Biosystems Engineering degree.

11



ACKNOWLEDGEMENT

The fulfillment of this study was hard. The journey was exhausting, But
everything was cased because of the colleague and mentors who contributed their time
and efforts In converting the thoughts of this study into reality. To the people who were
beside the author during this journey, she wants to extend her deepest gratitude:

First of all, to our Lord Jesus Christ who never fails to pour out His favor and
provisions to overcome her daily challenges during the conduct of this study that she
thinks she doesn’t even deserve; for the knowledge and wisdom to finish this study.

To Engr. Carolyn Grace G. Somera, her adviser for her patience, understanding
and 1deas on making this paper reliable and putting all the thoughts of this study into
reality. If it were not for her this paper would not materialized;

To Dr. Marvin M. Cinense, one of her member committee for lending her the fish
tank used in the study and for his constructive inputs;

To Dr. Armando N. Espino Jr., one of her member committee for his helpful
pointers and feedbacks;

To her family, for going above and beyond their limits just to support her all
throughout this journey. They are the people who never step back at the time when she
needed them and are always there for her no matter how difficult the situation is. They
are the people who believed in her right from the start;

To Mr. Vic Zafra, for giving her the tilapia and for lending her the aerator needed

in the study;

v



To her friends and fellowmen in Christ, Jerome Mendoza, Reynaldo Bauzon and
Joel Sobrepetia for being available whenever she needed help in catching and collecting

data for this study;,

To her roommates, Samhia Peralta, Kimberly Alfaro and Chezalea Fay Pefia for
their support and help whenever she needed;

Lo the people in CEn farm, for lending her the instruments in monitoring the
important parameters and for their constant help and suggestions throughout the conduct
of this study;

To the Lakas Angkan Student Organization (LASO), for the fellowship,
encouragement and powerful prayers that resounded to heaven and granted by our

Heavenly Father. To God be all the glory.



TABLE OF CONTENTS

TITLE PAGE
LIST OF TABLES Vi
vii
LIST OF FIGURES
INTRODUCTION
Background of the Study 1
Statement of the Problem 2
Objectives of the Study 2
Significance of the Study 3
Scope and Limitation of the Study 4
Time and Place of the Study 4
REVIEW OF LITERATURE
Nile Tilapia 5
Environmental Requirements for Tilapia 6
Optimal Temperature 6
Optimal Dissolved Oxygen 7
Salinity 7
pH 7
Ammonia 7
Nitrite 8
Essential Nutrients for Tilapia 8
Protein g
Lipids S
Carbohydrates 9
Vitamins 9
Cassava 10
Feed Formulation 11
Feedstuffs 12
Cassava Leaves 12
Rain Tree Pods 13
Rice Bran 13
Guava Leaves 14
Melon Shell 14

vi



Process of Producing Pelleted Biofeeds

Hammer Milling
Mixing
Pelletizing

Properties of Pellet
Moisture Content
Bulk Density

Pellet Die

Pellet Size

Feeding Schedule

Feeding Ratio

Determination of Crude Protein

Trial and Error Method

METHODOLOGY

Conceptualization of the Study
Collection of Raw Materials

Cassava Leaves
Rain Tree Pods
Rice Bran

Guava Leaves
Melon Shell
Nile Tilapia

Balancing Crude Protein Level Using Trial and Error Method
Fabrication of Die

Production of Pelleted Biofeeds
Milling
Mixing
Pre-testing
Pelletizing
Drying
Storage

Characterization of Pelleted Biofeeds

Moisture Content
Bulk Density

Evaluation of Feeds to Nile Tilapia

vii

14

15
15
16

17
17
17
18
18
19
19
20



Data to be Gathered

Comparative Cost Analysis of Biofeeds and Commercial Feeds

Experimantal Design
RESULTS AND DISCUSSION

Fabrication of Die

Formulation of Biofeeds Based on Crude Protein
Characterization of Formulated Biofeeds

Moisture Content
Bulk density

Physical and Chemical properties of Feeds
Weekly Record of Nile Tilapia

Final Weight Gained of Nile Tilapia
Daily Water Parameter

Electrical Conductivity, EC
Dissolved Oxygen, DO
pH Concentration
Comparative Cost Analysis
SUMMARY, CONCLUSION AND RECOMMENDATION
Summary
Conclusion

Recommendation

LITERATURE CITED

viii

34
34
35

43
44
45

46



TABLE

10

11

LIST OF TABLES

Protein requirement in tilapia

Pellet size

Feeding schedule

Feeding ratio

Crude protein content

Actual moisture content of commercial feeds and biofeeds
Bulk density of commercial feeds and biofeeds
Proximate analysis of commercial feeds and biofeeds
Recorded weight of nile tilapia every week
Recorded individual weight on nile tilapia

Final weight gain of nile tilapia

Comparative cost analysis of the feeds

X

PAGE

18

18

19

35

36

37

38

38

39

42



FIGURE

LIST OF FIGURES

Conceptual framework of the study
Die for the pelletizer

Fabricated die

Pelletized biofeeds

Commercial feeds

Weekly weight of nile tilapia
Average daily electric conductivity
Average daily dissolved oxygen

Average daily pH concentration

PAGE

[ES]
(%]

37

38

40

41

42



APPENDIX
TABLE

1
2

(WS

N

LIST OF APPENDIX TABLES

Actual composition ingredients of biofeeds
Composition ingredients of commercial feeds
Bulk density of biofeeds and commercial feeds
Average weekly record of nile tilapia

T-test analysis of moisture content

T-test analysis of bulk density

Production cost of biofeeds

T-test analysis of weight gained

Daily electric conductivity, dissolved oxygen and pH

Xl

PAGE

54
54
54
55
55
55
55
56
56



LIST OF APPENDIX FIGURES

APPENDIX PAGE
FIGURES
1 Drying of feedstuffs 58
2 Milling and pulverizing of feedstuffs 58
3 Pelletizing 59
4 Drying of pelletized biofeeds 59
5 Experimental set-up of nile tilapia 60
6 Weighing of nile tilapia 60
7 Determination of water parameter 61

8 Determination of proximate analysis 61

xii



ABSTRACT

‘ MENDOZA, SHEINA MAE O, Department of Agricultural and Biosystems
Engineering, College of Engineering, Central Luzon State University, Science City of
Mufioz, Nueva Ecija, MAY 2019, PRODUCTION OF PELLETIZED BIOKEEDS

USING CASSAVA (Manihot esculenta Crant;) LEAVES FOR NILE TILAPIA
(Oreochromis niloticus).

Adviser: CAROLYN GRACE G. SOMERA, M.Sc.

Cassava (Manihot esculenta Crantz) leaves have been studied as protein sources
for cattle, goats and chickens. Feeds represents 40-50% of the total variable cost in fish
production. The average price of feed ingredients used in aquafeeds rose by 20-92% in
2008.This study will benefit farmers since the ingredients to be used are readily available,
low cost and contain nutrients that will sustain the needs of animals. The study aimed to
evaluate the potential of cassava leaves as pelletized biofeeds for nile tilapia.

The pelletized biofeeds was formulated using trial-and-error method to attain the
desired crude protein of 20-25%. The pelletized biofeeds is composed of 50% cassava
lcaves, 20% rain tree pods, 20% rice bran, 5% guava leaves and 5% melon shell. A 2 mm
diameter die was fabricated to provide the desired feed size for juvenile nile tilapia. The
formulated pelletized biofeeds were characterized in terms of moisture content and bulk
density. The pelletized biofeeds and commercial feeds were compared in terms of
physical properties and proximate analysis. The produced pelletized biofeeds were
evaluated in the nile tilapia in terms of weight.

Results revealed that pelletized biofeeds has a crude protein content of 20.38%.

The actual moisture content of the pelletized biofeeds is lower than the commercial feeds
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which is 14.07%. Commercial feeds has the highest bulk density which is 0.65 g/cc. The
growth rate of the tilapia fed of formulated biofeeds was lower than the growth rate of the
tilapia fed of commercial feeds. Based on the comparative cost analysis pelletized

biofeeds cost Php 14 per kilograms lower than the commercial feeds.

Keywords: biofeeds; juvenile nile tilapia; commercial feeds
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