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ABSTRACT

This study aimed to determine the effects of different storage conditions and chemical 
treatments on protein profile and allergenicity of local edible sea snail, Cerithidea 
obtusa. Several snail extracts from untreated, stored snails at different times and 
temperatures (4°C, 25°C and -20°C) and chemical-treated snails (salting and vinegar) 
were extracted and resolved by sodium dodecyl sulfate-polyacrylamide gel 
electrophoresis (SDS-PAGE) to determine their protein profiles. Allergenic properties 
of all snail extracts were then determined by immunoblotting using sera from snail- 
allergic patients. In SDS-PAGE, the untreated extract of snail resulted in at least 26 
protein bands, between molecular weights of 8 to >250 kDa. In contrast, fewer protein 
bands (in range of 5-25) were seen in almost all stored snail extracts and chemical- 
treated extracts, except for the frozen snails which could retain their protein profiling 
as the untreated snail. Immunoblotting of the untreated snail extract identified 
numerous IgE-binding proteins at various molecular weights between 25 to 245 kDa. 
Four major allergens at 35, 48, 100, and 135 kDa were detected. Immunoblotting 
revealed that the untreated and all the frozen snail extracts had more allergenic 
proteins than the other stored snail extracts and chemical-treated extracts. The 
vinegar-treated extract was demonstrated to have the least allergenic proteins. As a 
conclusion, C. obtusa had four major allergens and all extracts of untreated, stored 
and chemical-treated snails played a crucial role in snail allergy. These results would 
directly contribute to advancements in diagnosis, management and therapeutic 
methods of snail-allergic patients worldwide.



Vi

ABSTRAK

PENENTUAN KESAN PERBEZAAN KEADAAN PENYIMPANAN DAN 
RAWATAN KIMIA KE ATAS PROFIL PROTEIN DAN ALERGENISITI 

Cerithidea obtusa

Kajian ini bertujuan untuk menentukan kesan-kesan keadaan penyimpanan yang 
berlainan dan rawatan kimia pada profil protein dan alergenisiti siput laut tempatan 
yang boleh dimakan, Cerithidea obtusa. Beberapa ekstrak siput daripada siput yang 
tidak dirawat, siput yang disimpan pada masa dan suhu yang berbeza (4°C, 25°C dan 
-20°C) dan siput yang dirawat kimia (garam dan cuka) diekstrak dan dipisahkan oleh 
elektroforesis gel natrium dodesil sulfat berpoliakrilamida (SDS-PAGE) bagi 
menentukan profil protein. Ciri-ciri alergen dari semua ekstrak kemudiannya 
ditentukan oleh pemblotan imuno menggunakan serum daripada pesakit alahan siput. 
Dalam SDS-PAGE, ekstrak siput yang tidak dirawat menghasilkan sekurang- 
kurangnya 26 jalur protein, antara berat molekul 8 hingga > 250 kDa. Sebaliknya, 
jalur protein yang sedikit (dalam julat 5-25) dapat dilihat dalam semua ekstrak siput 
yang disimpan dan yang dirawat kimia, kecuali siput yang telah disejukbeku didapati 
dapat mengekalkan profil proteinnya seperti siput yang tidak dirawat. Pemblotan 
imuno terhadap ekstrak siput yang tidak dirawat telah dikenalpasti banyak protein 
pengikat IgE pada pelbagai berat molekul antara 25 hingga 245 kDa. Empat alergen 
major pada 35, 48, 100, dan 135 kDa telah dikesan. Pemblotan imuno menunjukkan 
bahawa ekstrak siput yang tidak dirawat dan semua ekstrak siput yang telah 
disejukbeku mempunyai lebih banyak protein alergenik berbanding ekstrak siput yang 
Iain. Ekstrak siput yang diberi rawatan cuka pula menunjukkan protein alergenik yang 
paling sedikit. Sebagai kesimpulan, siput mempunyai empat alergen major dan semua 
ekstrak siput yang tidak dirawat, disimpan dan dirawat dengan bahan kimia 
memainkan peranan penting dalam alahan siput. Dapatan kajian ini secara langsung 
akan menyumbang kepada kemajuan dalam diagnosis, pengurusan dan kaedah 
rawatan pesakit alergi siput di seluruh dunia.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

This chapter focuses on the research background, problem statements, research

objectives, research questions, research significant and research limitations. This

chapter also will give a general overview of this study.

Research Background1.2

Seafood is composed of diverse sea organisms and plays an important role in human

nutrition worldwide (Lopata & Kamath, 2012) and the world economy (Wild &

Lehrer, 2005), but humans are allergic to many of them (Lehrer, Ayuso, & Reese,

2003). The increasing consumption and production of seafood have resulted in more
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often reports of food hypersensitivity reactions including fatal anaphylaxis. A

(Rahman, Helleur, Jeebhay, & Lopata, 2012).

Shellfish is one of the most important seafood groups (Lopata & Lehrer,

2009). Shellfish belongs to two major phyla which are Arthropoda and Mollusca. The

Mollusca phylum is divided into eight classes including three classes that are

important for human food; Gastropoda, Bivalvia, and Cephalopoda (Hickman,

Roberts, Larson, I’ Anson, & Eisenhour, 2004). The Arthropoda phylum contains the

Crustacean class of shellfish that includes crab, lobster, shrimp, crayfish, barnacles,

and prawns.

Shellfish is the most frequent causes of food-allergic reactions in both adults

and children (Wild & Lehrer, 2005) and become the highest ranking in the Asia-

Pacific regions as causes of food allergy in children (Lee, Gerez, Shek, & Lee, 2012).

One random telephone survey completed by Sicherer et al. (2004) found that seafood

allergy is reported by 3.3% of the general population and by at least one member of

5.9% of US households. In Malaysia, the prevalence of shellfish allergy was reported

to be 26% among patients who had a positive skin prick test (SPT) to at least one of

the five bivalve extracts tested. Besides, among the seafood allergens, the prawn was

found to be the most common allergen in 48% of 24 subjects (Zailatul et al., 2015b).

Shellfish is capable of inducing long-lasting allergy throughout the life of allergic

subjects (Zheng, Lin, Pawar, Li, & Li, 2011).

hypersensitive reaction to seafood is one of the most common food allergies
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Snail is a marine gastropod mollusk in the family Potamididae (Noor Asyikin,

Southeast Asia that particularly can cause allergy after its ingestion and tropomyosin

were identified as its allergen (Van et al., 1996). Obtusa horn snail (Cerithidea

obtusa) locally known as ‘siput sedut’ is among the most widely consumed snails by

society and traditionally used for therapeutic purposes (Purwaningsih, 2012). Besides,

this snail is also known as “Mud Creeper” because it is usually found in muddy

coastal areas (Lee, Wong, Tan, & Yew, 2015). As well as in Southeast Asia, this snail

is a delicacy eaten in Spain, France and Portugal (De la Cuesta, Garcia, Cordoba,

Dieguez, & Oehling, 1989). Snail allergy can be dangerous when more case reported

anaphylaxis resulted from accidental ingestion of snail in patients known to be

allergic to this mollusk (Purwaningsih, 2012). In Malaysia, the immediate

hypersensitivity to local sea snail, C. obtusa exists among local atopic patients at a

low frequency of 8%. A patient with C. obtusa sensitization is also probably to be

sensitized to other shellfish (Noorazlin et al., 2016).

In many shellfish, tropomyosin is the most important major allergen,

especially in crustaceans and mollusks. Oddly, it has also been identified as a

significant allergen in other invertebrates including dust mites and cockroaches

(Lehrer et al., 2003). In shellfish, tropomyosin is a heat stable major allergen.

Tropomyosin is composed of two identical subunits with the molecular mass of 35 to

38 kDa (Huang et al., 2010) and 34 to 38 kDa (Zailatul et al., 2010) that known as a

myofibrillar protein. It is highly conserved in an amino acid sequence of various

invertebrates. Thus it is implicated in IgE cross-reactivity among various invertebrates

including mollusks (Taylor, 2008), crustaceans (Garcia & Lizaso, 2011), mites and

Rosmilah, & Zailatul, 2016). Fleshy portion of sea snails was utilized as food in



4

pan-allergen. So far, tropomyosin has been endorsed as the major allergen of various

species of shellfish including mollusks (Zailatul et aL, 2018; Zailatul et al., 2017;

Zailatul et al., 2015; Zailatul et al., 2010).

There is still a lack of information on the mollusk allergens and its diagnosis

although in vitro determination of food-specific IgE and skin prick testing (SPT) is

the most common allergy test performed in an allergy clinic (Allergy UK, 2012). To

date, specific immunotherapy and allergy diagnosis are accomplished using allergenic

extracts containing a variety of non-allergenic and allergenic components that are too

complicated to be standardized (Ciardiello et aL, 2013). The result of incomplete

knowledge of main allergens based on the lack of standardization of allergenic

extracts for allergy tests may result in low diagnostic accuracy (Zailatul, Rosmilah,

Faizal, Noonnalin, & Shahnaz, 2015a).

Problem Statement1.3

Shellfish has been recognized as one of the leading causes of food allergy in the world

in both children and adults, and it has been demonstrated to be one of the highest

ranking in the Asia Pacific causes of food allergy in children (Lee et al., 2012), where

the supply, as well as the consumption of seafood in this region, is the top in the

world. In Malaysia, obtusa horn snail (Cerithidea obtusa) is among the most widely

consumed species (Mohd Nazllie, 2015). However, after snail's ingestion some

people develop allergic reactions, mostly consisting of severe episodes of asthma

cockroaches (Ayuso, Reese, Leong-Kee, Plante & Lehrer, 2002) that regarded as a
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(Martins, Peltre, da Costa Faro, Pires & da Cruz Inacio, 2005). In spite of the high

prevalence of snail allergy, there is limited information regarding snail allergens

because it has not been well studied (Asturias et al., 2002), but one previous studies

have successfully identified several major allergens including tropomyosin, actin and

arginine kinase in several species of bivalves such

including edible snails (Lopata, Kleine-Tebbe, & Kamath, 2016).

preservation methods such as freezing, pickling, and salting. Besides, the effect of

thermal treatments on the snails’ allergenicity has also been revealed (Rosmilah et al.,

2015a, 2015b). However, studies on the effect of different storage conditions and

other treatments such as chemical treatments on the allergenicity of local edible snails

had not been done before. Thus, this study aims to identify the effect of storage

conditions and common chemical treatments on the allergenicity of a local edible

snail, C. obtusa. Limitation of information regarding snail allergy will make a snail’s

allergen more complicated to manage. Besides, it is also necessary to find approaches

to reduce the allergenicity of edible mollusks especially snails. So, the findings from

this study may directly contribute to the advancements in diagnosis, management of

allergic patients and the standardization of allergenic test products as tools in

molecular allergology.

as cockle, mussel, and gastropod

Snails are usually subjected to certain food processing treatments or
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Objectives1.4

The objectives of this research are:

1. To determine the effect of storage conditions on protein profile of local snails

(Cerithidea obtusa).

2. To determine the effect of chemical treatments on protein profile of local

snails (C. obtusa).

3. To determine the effect of storage conditions on allergenicity of local snails

(C. obtusa).

4. To determine the effect of chemical treatments on allergenicity of local snails

(C. obtusa).

Research Questions1.5

Research questions for this research are:

1. What is the effect of storage conditions on protein profile of local snails (C.

obtusa)?

What is the effect of chemical treatments on protein profile of local snails (C.2.

obtusa)?

3. What is the effect of storage conditions on allergenicity of local snails (C.

obtusa)?

4. What is the effect of chemical treatments

obtusa)?

on allergenicity of local snails (C.
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Research Significant1.6

Molluscan shellfish including snails play an important role in the world economy and

hypersensitivity reactions. Snail allergy is diagnosed using food challenges as well as

by skin prick tests (SPT). Snail extracts are indispensable for SPTs. However, storage

condition is among the most important factor in preserving allergenicity of allergen

extracts including snail allergens. So, this research will be a valuable addition to

develop more effective diagnostic and therapeutic strategies for the management of

patients with snail’s allergy. Besides, the results of the effect of chemical treatments

on the allergenicity of C. obtusa will be useful for both industries and consumers to

identify an effective way to reduce snail allergenicity in food products. Both findings

effect of storage conditions and preservation methods on the allergenicity of local

edible snails, which may be beneficial to develop a promising technology to reduce

the allergenicity of this snail such

Passalacqua, & Canonica, 2017).

Research Limitations1.7

This research is limited in determining the effect of storage conditions and chemical

treatments on the allergenicity of one species of local marine snail (C. obtusa). The

durations of 24 hours, 3 days, one week, and one month in SDS-PAGE experiments.

will provide useful information for researchers, clinicians, and the public about the

storage conditions tested were only at three temperatures of 25, 4, and -20 °C for

as microarrays (Melioli, Riccio, Ledda,

human nutrition. The consumption of snail is a common cause of food
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selected to study the effect of different storage condition in immunoblotting

applied; acid hydrolysis by white vinegar (pH 2.4), dry salting and wet salting by

sodium chloride (NaCl). The respondent is limited to only 36 snail-allergic patients

which were confirmed by Specific IgE Immunocap test, skin prick tests (SPTs) and

clinical history to snail allergens. Sera from these patients and five non-allergic

respondents used in this study were collected from our previous study (Zailatul et al.,

2015a). All 36 sera were used in immunoblotting of untreated extract, while for the

treated and stored extracts, 20 selected sera were used. This is because of limitation of

allergy were only detected by SDS-PAGE and immunoblotting analysis.

sera availability. Besides, molecular identifications of allergens involved in snail's

experiments. Meanwhile, for chemical treatments, three types of treatments were

However, only the untreated (0 days), 1 week and 1 month stored extracts were




