OIL-IN-WATER EMULSION PRODUCTION USING Azolla microphylla PROTEIN AS NATURAL
EMULSIFIER: EMULSIFIER

CONCENTRATION EVALUATION
Muhammad Rizal Maulana, Dr. Qurrotul A'yun, S.T.P, M.Sc.; Prof. Dr. Ir. Chusnul Hidayat
Gli\l\]g)lj\//\%[Rls\}[-%]\DSA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNDERGRADUATE THESIS

EVALUATION OF Azolla microphylla PROTEIN CONCENTRATION AS A
NATURAL EMULSIFIER IN OIL-IN-WATER EMULSION SYSTEM

Composed by:

Muhammad Rizal Maulana

22/493114/TP/13381

DEPARTMENT OF FOOD AND AGRICULTURAL PRODUCT
TECHNOLOGY
FACULTY OF AGRICULTURAL TECHNOLOGY
GADJAH MADA UNIVERSITY
2026



OIL-IN-WATER EMULSION PRODUCTION USING Azolla microphylla PROTEIN AS NATURAL
EMULSIFIER: EMULSIFIER

CONCENTRATION EVALUATION
Muhammad Rizal Maulana, Dr. Qurrotul A'yun, S.T.P, M.Sc.; Prof. Dr. Ir. Chusnul Hidayat
CS\I\IIDIJ\//\%RSI\/[[]/-\P]\DSA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNDERGRADUATE THESIS
EVALUATION OF Azolla microphylla PROTEIN CONCENTRATION AS A
NATURAL EMULSIFIER IN OIL-IN-WATER EMULSION SYSTEM

Composed and submitted to the
Faculty of Agricultural Technology, Gadjah Mada University

Composed by:
Muhammad Rizal Maulana
22/493114/TP/13381

It has been accounted for and tested by a team of examiners and approved and
authenticated as a requirement for the Bachelor’s Degree (S-1) in Food and
Agricultural Product Technology at thé Faculty of Agricultural Technology,

Gadjah Mada University |\
Yogyakarta, 13 Apnl 2026

15t Thesis Supemsor : ' 2“" The51s Supervisor
Dr. Qurrotul A’ un, S.TP. M Se. o Prdf. Dr.f ‘Il‘i.‘ Chusnul Hidayat
NIKA. 111199108201811201 NIP.} 196409191994031002
Exammer

Dr. Rini Yanti, S.T.P., M.P.
NIP. 197105201999032001

iii



	STATEMENT OF ORIGINALITY
	FOREWORD
	TABLE OF CONTENT
	LIST OF FIGURES
	LIST OF TABLES
	LIST OF APPENDICES
	INTISARI
	ABSTRACT
	CHAPTER 1
	INTRODUCTIONS
	1.1 Background
	1.2 Problem Statement
	1.3 Research Objective
	1.4 Research Usefulness

	CHAPTER 2
	LITERATURE REVIEWS
	2.1 Azolla microphylla
	2.2 Emulsion Definition and Principle
	2.3 Food Application of Emulsion
	2.3.1 Cryogenic Foods
	2.3.2 Cream Products
	2.3.3 Salad Dressings, Sauces, and Mayonnaise
	2.3.4 Beverages

	2.4 Emulsion Stability
	2.4.1 Factors Affecting Emulsion Stability
	2.4.1.1 Dispersed Phase
	2.4.1.2 Continuous Phase
	2.4.1.3 Interface Layer
	2.4.1.4 Emulsifier Type and Concentration
	2.4.1.5 Energy Input
	2.4.1.6 Properties of Component Phases
	2.4.1.7 Temperature

	2.4.2 Factors Affecting Protein Emulsifier Efficiency
	2.4.2.1 Protein Structure and Morphology
	2.4.2.2 Protein Concentration
	2.4.2.3 pH
	2.4.2.4 Temperature


	2.5 Emulsifier
	2.6 Emulsion Destabilization
	2.6.1 Flocculation
	2.6.2 Coalescence
	2.6.3 Ostwald Ripening

	2.7 Emulsion Stability Assessments
	2.7.1 ESI and EAI
	2.7.2 Adsorbed Protein
	2.7.3 particle Size and Polydispersity Index (PDI)
	2.7.4 Zeta Potential
	2.7.5 Surface Hydrophobicity
	2.7.6 Rheological Properties

	2.8 Hypothesis

	CHAPTER 3
	RESEARCH METHODS
	3.1 Time and Place of Research
	3.2 Materials and Equipment
	3.2.1 Materials
	3.2.2 Equipment

	3.3 Research Method
	3.3.1 Azolla microphylla Biomass Production
	3.3.2 Protein Extraction
	3.3.3 Determination of Protein Content Using the Simplified Lowry Method
	3.3.4 Protein Content Assesment and Characterization
	3.3.4.1 0.02 N HCl Production and Standardization
	3.3.4.2 Determination of Total Nitrogen with Micro Kjeldahl Method
	3.3.4.3 Product Yield and Protein Recovery
	3.3.4.4 WHC (Water Holding Capacity) and OHC (Oil Holding Capacity)

	3.3.5 Production of Emulsion
	3.3.6 Emulsification Property Analysis
	3.3.6.1 ESI (Emulsion Stability Index) and EAI (Emulsion Activity Index)
	3.3.6.2 Viscosity
	3.3.6.3 Microscopic Observation
	3.3.6.4 Adsorbed Protein (AP)
	3.3.6.5 Particle Size and Zeta Potential

	3.3.7 Statistical Evaluation


	CHAPTER 4
	RESULTS AND DISCUSSIONS
	4.1 Determination of Protein Content
	4.1.1 BSA Standar Curve Preparation
	4.1.2 HCl 0,02 N Standardization
	4.1.3 Protein Content

	4.2 Protein Characteristic Assesments
	4.2.1 Product Yield and Protein Recovery
	4.2.2 OHC and WHC

	4.3 Emulsion Stability Assesments
	4.3.1 Adsorbed Protein
	4.4.2 Emulsion Viscosity
	4.4.3 Microscopic Observation
	4.4.4 Particle Size and Polydispersity Index
	4.4.5 Zeta Potential

	4.5 General Discussion

	CHAPTER 5
	CONCLUSIONS AND SUGGESTIONS
	5.1 Conclusions
	5.1.1 Azolla microphylla Protein Extract Characterization
	5.1.2 Emulsion Evaluations for Determining the Optimal Concentration of Azolla microphylla protein as an Emulsifier in Oil-in-Water Emulsion
	5.1.3 Verification of the Research Hypothesis

	5.2 Suggestions
	5.2.1 Optimization of Protein Extraction
	5.2.2 Improve the Method on Several Assessements
	5.2.3 Evaluate Long-term Stability
	5.2.4 Broader Concentration Variation


	REFERENCES
	APPENDICES

