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ABSTRACT 

OPTIMISATION OF HISTAMINE REDUCTION IN KAWAKAWA 
(EUTHYNNUS AFFINIS) BY RED GRAPE JUICE USING RESPONS 

SURFACE METHODOLOGY (RSM) 

The purpose of this study was to optimise the histamine reduction in kawakawa by red 
grape juice using Response Surface Methodology (RSM) of MINITAB Software 
(Version 14). Experimental design was created by RSM whereby test variables; 
concentration of red grape juice (%), temperature of storage (°C) and time of storage 
(hrs). One side part flesh of kawakawa were blended, mixed thoroughly in different 
concentrations of red grape juice and treated differently in terms of temperature and 
time as suggested by the experimental design of RSM. Histamine analysis was carried 
out according to AOAC Official Method (1990) and measured using Flouresence 
Spectrometry. Histamine content in kawakawa was reduced by 78.44% at the optimum 
condition; 26.4% of concentration red grape juice, storage temperature of -0.2°C and 
storage time of 56.1 hours. In addition, the significant regression equations or models at 
the 5% level of confidence was also established for the estimation of the percentage 
reduction of histamine in kawakawa treated by red grape juice. This indicates that red 
grape juice is a potential source to be employed to reduce histamine in kawakawa. 

v i i i 


	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	ABSTRACT
	CHAPTER 1: INTRODUCTION
	1.1 Background
	1.1.1 Histamine
	1.1.2 Red grape (Vitis vinifera)
	1.1.3 Quercetin
	1.1.4 Response surface methodology (RSM)

	1.2 Problem statement
	1.3 Significance of study
	1.4 Objectives of study

	CHAPTER 2: LITERATURE REVIEW
	2.1 Histamine
	2.1.1 Histamine levels in fresh seafood
	2.1.2 Synthesis and metabolism of histamine
	2.1.3 Histidine decarboxylase and DOPA decarboxylase

	2.2 Red grape (Vitis vinifera)
	2.3 Quercetin
	2.3.1 Quercetin as an anti-inflammatory
	2.3.2 Flavonoid


	CHAPTER 3: METHODOLOGY
	3.1 Materials
	3.1.1 Raw materials
	3.1.2 Reagents
	3.1.3 Apparatus

	3.2 Methods
	3.2.1 Determination of optimum histamine reduction in kawakawa
	3.2.2 Summary for the methodology
	3.2.3 Determination of histamine in kawakawa
	3.2.3.1 Sample extraction for spectrofluorometer
	3.2.3.2 Derivatisation

	3.2.4 Preparation standard histamine
	3.2.4.1 Stock standard
	3.2.4.2 Working standard
	3.2.4.3 Preparation of standard curve

	3.2.5 Calculation of actual amount


	CHAPTER 4: RESULTS AND DISCUSSION
	4.1 Optimisation of histamine reduction using response surface methodology (RSM)
	4.1.1 Optimisation of treatment condition for the reduction of histamine in kawakawa treated with red grape juice
	4.1.2 Response surface regression of percent reduction of histamine in kawakawa treated with red grape juice
	4.1.3 Analysis of variance (ANOVA) of the overall percent reduction of histamine in treated kawakawa
	4.1.4 Multiple regression equation of percent reduction of histamine in treated kawakawa
	4.1.5 Response optimiser and overlaid contour plots of the percent reduction of histamine in treated kawakawa
	4.1.6 Surface and contour plots optimiser of the percent reduction of histamine in treated kawakawa
	4.1.7 Conclusion


	CHAPTER 5: CONCLUSION AND RECOMMENDATION
	CITED REFERENCES
	APPENDICES
	CURRICULUM VITAE



