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ABSTRACT 

An enzymatic hydrolysis of the bivalve species to produce value-added hydrolysate 
products has emerged as a priority area for• the global seafood industry development 
However research on protein hydrolysates from bivalves are still very limited and 
some of them have been showed to impart undesirable flavours which limit its 
application . for human consumption. Therefore, this research was conducted to 
characterize the mud clam (Polymesoda erosa) hydrolysates produced using two 
different enzymes; alcalase and flavourzyme. The selected hydrolysate was then 
modified by Maillard reaction and analysed. Mud clam was hydrolysed using alcalase 
at pH8.5, 60°C, 3% enzyme substrate (ES) ratio and flavourzyme at pH 7, 55°C, 3% 
ES ratio for 2 hours. The hydrolysate was then characterized for phfsicochemical, 
functional and sensory properties. The sensory properties of hydrolysate were 
evaluated through Quantitative Descriptive Analysis (QDA), volatile compounds, 
amino acids and sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS­
PAGE). The result showed that the type of enzyme used gave significant impact on 
the hydrolysate properties. Hydrolysis using alcalase resulted in 20.28% DH, 25.06 % 
yield and 45.37 % protein while flavourzyme hydrolysis resulted in 22.93 % DH, 
46.67 % protein and 30.68% yield. Better emulsifying properties, foaming properties 
and water and oil holding capacity were exhibited by flavourzyme hydrolysate 
compared to alcalase hydrolysate. Alcalase hydrolysate was more•bitter compared•to 
flavourzyme based on QDA result,. the presence of more bitter like amino acids and 
higher content of 2-piperidinone volatile compound. Based on these observations, 
alcalase hydrolysate was produced and further subjected to Maillard reaction process. 
The Maillard reaction products (MRPs) from alcalase hydrolysate produced in the 
presence of xylose (AH-x) and alcalase hydrolysate with the presence ofxylose and 
L-cysteine (AH-mx) model system were evaluated and compared to the original
alcalase hydrolysate. Findings from amino acid analysis showed that AH-x and AH­
mx were more umami·and bitter taste was reduced. 2- piperidinone that contributed to
bitter taste was reduced in AH-x and notdetected in AH-mx. Furthermore, the QDA
result showed that AH-mx had greater umami taste and reduced in bitter taste and
fishy flavour compared to alcalase hydrolysate and AH-x due to highest content of
furfural. The MRPs also showed the increased in DPPH scavenging activity and
reducing power antioxidant activity. Therefore, MRPs alcalase hydrolysate could
potentially be used as flavour enhancers with antioxidant additive as a new marketable
seafood product.
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1.1 Research Background 

CHAPTER ONE 

INTRODUCTION 

Mud clam (Polymesoda erosa) is edible marine bivalves widely distributed 

throughout the west indo-pacific region including Peninsular Malaysia and Sarawak 

(Ingole et al., 2002). In peninsular Malaysia, this species are normally found in 

Selangor, Johor, and Perak. In Southern Asia the clam are often harvested- but not on 

commercial scale for food. The clam can be found buried in the stiff mud of 

mangroves (Bayen et al., 2005). This clam is able to live in low tide for long period 

and has the ability to resume filter-feeding rapidly when inundated (Ng, Corl_ett, and 

Tan, 2011). Clam production and aquaculture are important economic resources 

worldwide. In 2009, clam fisheries along with cockles and arkshells amounted 

almost 740 thousand tonnes, which corresponded to less than 1 % of the world _total 

capture of marine organisms (FAO, 2010). Concerning the overall economic value, 

those catches were estimated to account around 725 million US$, which was also 

under 1 % of the total economic value of fisheries worldwide (F AO, 2010). 

Hydrolysate is any compound produced by hydrolysis process. Meanwhile, 

protein hydrolysate is a mixture of amino acids prepared by splitting a protein with 

acid, alkali or enzyme (Adler-Nissen, 1986). Protein hydrolysates are widely used in 

the food industry for various applications, such as milk replacers, protein 

supplement, beverage stabilizers and flavour enhancers (dos Santos et al., 2011; 

Thorkelsson and Kristinsson, 2009; Laohakunjit, Selamassakul, and Kerdchoechuen, 

2014). Due to these applications, various resources of marine protein such as fish, 

fish waste, and recently from edible bivalve were widely studied in order to produce 

protein hydrolysate. Bivalve protein hydrolysate such as green mussel and anglewing 

clam was successfully produced by enzymatic hydrolysis (Nonnah, Siti Hafsah, and 

Nurul Izzaira, 2013; Nonnah and Nurul Fasihah, 2016). Enzymatic hydrolysis of 

protein is a chosen option because it works without destructing amino acids and by 

avoiding the extreme temperatures and pH levels as required for chemical 

hydrolysis, the nutritional properties of the protein hydrolysates remains largely 
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