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ABSTRACT

Recent market survey on halal products indicated an increase in the
demand for halal products throughout the world. In Malaysia, JAKIM
is the body responsible in matters relating to approve the halal
certification. However, the process of issuing the halal certificate is time
consuming. This study further identified the issues and contributing
factors in the delay in approval for halal certification application by
reviewing related works and conducted a preliminary interview with the
JAKIM authorities. The reasons for the delay in issuing halal
certification is the constraints in determining halal status of flavours due
to the absence of halal certificate when auditors were processing the
documentation for applying certification. In addition, the inconsistent
use of terms among the food producers and the auditors makes it
difficult to trace halal status of flavouring. However, these factors are
isolated. None of the studies have clearly depicted the interrelationship
among factors and constructs. This paper therefore aims to theoretically
integrate the factors and constructs as a conceptual framework. The
conceptual framework shows the relationship of the concepts: halal
certification process, halal concept, as well as reference sources and the
concept of traceability using an ontology-based semantic web
technology approach to trace the halal status of ingredients, especially
in the chemical properties section consisting of various reference
sources. The conceptual framework could then be used as a basis to
design a framework for tracing flavouring information to accelerate the
halal certification.
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Introduction

Countries whose official religion is Islam like Malaysia need suitable food that does not affect their faith
such as food that is Halalan Thoyibba. The term Halalan Thoyibba means halal and good (Man & Yahya,
2014). The characteristics of Halalan Toyyiban refers to food items, especially raw materials, that are
considered halal if for instance, animal that is recognized by syariah about its halal status such as chicken,
cow and goat and that the animal is not a carcass (an animal that has not been slaughtered). Among other
features is the way to kill the animal to be eaten is through method of slaughter recognized by the Sharia,
which is to use a sharp slaughtering tool. For plants, the characteristic of halal is if the plant does not
contain poison and is intoxicating. According to Mohani et al. (2013), food produced by a third party
whose identity is not known, requires the assurance that the food is safe to be eaten by Muslims and
complies with syarak, i.e. syarak texts such as the Qur'an, the sunnah of ijmak ulama, giyas and other
Islamic authoritative sources. The intended assurance is in the form of a sign of trust such as the Halal
logo as shown in Figure 1.

Figure 1: Standard Halal Logo by JAKIM

Verification of a product is obtained through a process called halal certification (Baizuri et al., 2012;
Abdul Aziz, & Chok ,2013). Halal certification activities generally consist of several stages, namely
evaluation of application documents, field inspections, presentation of reports that will be evaluated by
the Evaluation and Recommendation Committee and approval to approve halal certificates. In the process
of giving a halal certificate, the Halalan Thoyibba concept is one of the elements that is emphasized from
the beginning to the end in producing a food product. Therefore, the traceability process plays a role in
obtaining a halal certificate as a medium that helps to determine whether a raw material or food product
is halal or otherwise.

A study by Azram & Atan (2011) found that society are more careful about the ingredients in the food
products they buy. This shows that there is an increase in awareness about the composition of food
products. The identity of processed materials or composite mixtures is not always clearly stated, and
confirmation is required that the components used are from sources that are safe for use by consumers
(Lockley & Bardsley, 2000). For Muslims, the status of food products is important because they need to
be careful about the halal status of a product (Anir et al., 2008). The demand for halal food makes
traceability important for producers, manufacturers, and distributors to provide Shariah-compliant
products and meet the health and safety requirements (Shafii & Wan, 2012). Therefore, there are previous
studies that focus on traceability in a food product (Chifu et al., 2007; Skoglund & Dejmek, 2007; Wang
et al., 2012 and Salampasis & Kalogianni, 2012) and traceability studies aimed at supporting food quality
and safety (Pizzuti et al., 2014). In the process of providing halal certificate, the traceability stage for an
ingredient is at the stage of document review to apply for a halal certificate. Each ingredient listed in the
document applying for a halal certificate will be singly examined whether it has a halal certificate or not.
Ingredients that do not have a halal certificate are categorized as critical ingredients. This critical
ingredient mostly consists of the flavour category. Determining the halal status of critical ingredients
requires product specifications and flow charts of critical ingredients.

The aim of this paper is to identify the current problem in tracing the halal status of flavours to approve
an application for a halal certificate for a food product in Malaysia, to explore solutions to mitigate the
issues and problem from prior research and preliminary interview with JAKIM auditors and to design a
conceptual framework for traceability system for halal status of flavour to accelerate the halal
certification. The structure of this paper is as follows: In Section 2 investigates the issues and problem
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related to halal certification process. Section 3 reviewed the related work. Section 4 explains the proposed
conceptual framework. Section 5 concludes the paper with a summary of the main findings related to halal
certification.

Issues and Problem

In the food industry domain, the content of food needs to be taken into account to identify the food
ingredients that are certified for their content and prove the status of the food product as halal (Jasic et al.,
2007). This halal status is important so that consumers are not exposed to food that contains ingredients
that are harmful to consumers (Raspor 2005). This halal status can be obtained from halal certification
activities. Issues in the process of giving halal certificates arise when the process of approving halal
certificates is found to take a long time (Shafie, & Othman, 2006). Shafii & Wan’s study (2012) reported
that the halal certificate approval process took 6 months. (Shafii & Wan, 2012). study examined the
elements required in developing a framework to detect halal status to help manufacturers produce halal
products. Among the elements involved are issues in halal detection, acceptance of halal detection, halal
certificates, safe food, laws, document sustainability, competitive advantage, chain communication and
downsizing the workforce. (Shafii & Wan, 2012). study found that traceability elements are important in
producing halal food products. The results of the survey regarding the framework in traceability found
that studies are more focused on the traceability framework that can help producers to produce good,
guality and safe food (Regattieri et al., 2007; Salampasis & Kalogianni, 2012; Storgy et al., 2013). There
is also a traceability framework that can assist manufacturers in producing halal products (Shafii & Wan,
2012). Until today, there is still no study regarding the framework for tracing the halal status of raw
materials such as flavours that can help the authorities in processing applications for halal certification.

In addition to not having a specific traceability framework, previous research found that JAKIM's Halal
Hub Division did not have a database or information system sufficient to process applications for halal
certificates (Ahmad Hishamuddin 2007). JAKIM's Halal Hub Division only has an e-Halal system that
provides an online application form for food producers applying for a halal certificate. A preliminary
interview conducted in this study showed that JAKIM's Halal Hub Division does not yet have a system
capable of tracing the halal status of an ingredient (raw material) used in producing food. At present,
JAKIM's Halal Hub Division auditors is required to refer to several specific sources such as the Handbook
of Fenorolli and some academic journals to detect the content of a flavor to determine whether it complies
with Sharia or otherwise. However, the reference to some sources is still not sufficient because all the
search information results acquired, need to be confirmed by flavour domain experts. The process of
manually checking the halal status of a flavor shows that there is no integration between reference sources
and expert knowledge. Another factor that contributes to the slow process in approving the halal
certificates’ application is the use of different terms between producers and JAKIM Halal Hub Division
auditors in identifying the halal status of certain flavours. For example, the manufacturer lists one of its
flavors called 'adelhyde ethyl ether' which has the same meaning as the term instead of 'ethyl vanillin'
which is a term commonly used by JAKIM's Halal Hub Division auditors. The non-uniformity in the use
of the flavor terms causes JAKIM's Halal Hub Division to face problems in checking the halal status of
flavour. Therefore, a framework for tracing the halal status of flavours is needed to help speed up the
process of granting halal certificates to food manufacturers.

To overcome the problem of the delay in tracing the halal status of ingredients, Omar et al. (2013)
developed a system for verifying the halal status of ingredient, involving the development of E-Numbers
ontology from various databases. Their study aimed to help the Muslim community to verify the halal
status of a product in the market that contains E-Numbers. This study used the ontology that is the
backbone of the semantic web to connect various databases from the website about E-Numbers. In
developing the ontology in E-Numbers there are several existing chemical domain ontologies that can be
used namely Chemical Entities of Biological Interest (ChEBI) and PubChem Bioassay Database
(PubChem). Ontology elements are used in the E-Numbers ontology development study because the role
of ontology is to integrate heterogeneous databases while providing a consistent vocabulary (Jagadish,
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1990). However, Jagadish's (1990) study only helps the Muslim community to confirm the halal status of
a product that is already on the market. JAKIM's Halal Hub Division auditors need to trace the halal status
of flavours which is not only based on E-numbers. There is no study that develops ontology to help the
JAKIM authorities in confirming the halal status of certain flavours.. Based on the role of ontology in
Omar et al. (2013) study, ontology can be applied as a process in designing a framework for tracing the
halal status of flavours to solve the problems faced by JAKIM's Halal Hub Division. The ontology of
flavours is important to develop in solving the diversity of sources referred to and the problem of non-
uniformity in the use of flavour terms between the producers and the JAKIM Halal Hub Division.

The main objective of this study is to design a framework for tracing the halal status of flavours to support
halal certification. Specifically we analyzed and identified the tracing process and information sources
involved in tracing the halal status of flavours in approving halal certificates for food products. Next we
designed the framework of Flavour Halal Status Tracing System to develop and implement a flavour
ontology that can link several sources of flavour information into a form of flavour information
representation. The framework will then be validated for tracing the halal status of flavours through the
use of the Flavor Halal Status Tracing System.

Related Work

Past studies that examined halal certification focus on the issues and challenges in halal certification
(Shafie & Othman, 2006), and on the perception of food, pharmaceutical and medicine manufacturers and
restaurant operators on the quality of JAKIM's service in processing applications for halal certification
(Badruldin et al., 2012; Mohani Abdul et al,. 2013; Syed Marzuki et al., 2012). Among the applicants'
perceptions is that the quality of service from JAKIM does not meet the expectations of halal certificate
applicants, such as delay in processing applications to obtain halal certificates, preoccupation of officials
with site management and monitoring tasks and not having its own laboratory to carry out tests to
determine the halal status of a raw material (Badruldin et al,. 2012). However, there is still no study that
overcomes the problem for the delay in processing applications for halal certification.

In Malaysia, official bodies such as JAKIM are responsible for encouraging food producers to apply for
halal certification and ensure that their clients successfully obtain halal certification. According to Baizuri
et al., (2012) the halal certificate issued by JAKIM is recognized worldwide (TradeMart 2005;
Muhammad et al. 2009) based on its strict criteria and has a strong relationship with the world's main
trade in addition to solid support from the government (Abdul Aziz, & Chok, 2013). Halal certificate
application in Malaysia is through the e-Halal system (https://apps.halal.gov.my/apps/e-halal.php?new=).
Applicants are required to register in the e-Halal system first. After that the applicant can fill in the
application form and send the form online in the e-Halal system. Once the application is sent, JAKIM
starts processing the application form. Several researches address the importance of traceability which is
a sub-process to halal certification.

Traceability involves input from various fields such as recording and monitoring of all operations in the
field, chemicals, physical and microbiological analysis of the entire production chain, genetic
fingerprinting (labelling), marketing studies and data processing for tracking input in a manageable,
transparent, and meaningful form (Sarig 2013). For processed foods, effective traceability means that the
recipe, ingredients, and method of processing the food as well as the location of the processed food are
accurately recorded. Traceability in food products is needed because the demand for safe food products
from end consumers is increasing (Regattieri, et al., 2007). Sarig's (2013) study found that the only
mandatory traceability system currently is the food chain system for beef sold within the European Union.
The system is capable to trace back the origin of the beef. At present there is no traceability study that
helps the authorities in granting halal certificates to food producers.

Studies on traceability frameworks focused on Food Supply Chains. Among them are red wine (Bechini

et al., 2005), cheese (Regattieri et al., 2007), meat (Mukviboonchai et al., 2008) and so on. All previous

studies on traceability frameworks are more focused on use for food producers. Food producers need a

traceability framework as their guide in tracing the flow of food products produced by them (Bechini et
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al., 2005; Regattieri et al., 2007; Salampasis, & Kalogiann,i 2012). Regattieri et al., (2007) study posits a
traceability framework is needed to clarify legal and regulatory aspects of food traceability as well as
developing a framework for traceability systems.

Shafii & Wan, (2012) emphasizes the halal aspect in the study, which is to develop a traceability
framework to detect the halal status to help manufacturers in the production of halal products. There are
9 elements in the traceability framework proposed by (Shafii & Wan, 2012). Among them are issues in
halal detection, acceptance of halal traceability, halal certificate, safe food, law, document sustainability,
competitive advantage, chain communication and reducing the workforce. Elements of issues in
traceability can be used in studying the reason why the halal certificate approval process is slow. The
halal traceability acceptance elements can be used to study the traceability of ingredients that are
important to produce quality and safe food products while maintaining the reputation of food product
manufacturers. Halal certificate elements can be used for halal status required for every ingredient used
in the production of food products.

Traceability studies also explored different traceability methods. Skoglund & Dejmek (2007) used the
fuzzy traceability method to improve production quality in liquid foods, namely dairy products. This fuzzy
traceability method uses a dynamic model for configuration and simulation of real conditions in the
production of dairy products. This method aims to review each stage in the production of dairy products
according to their respective groups (batch). However, this method is more suitable for producers to detect
if there are any problems with the dairy products produced by them. Apart from the fuzzy traceability
method, there are several previous studies such as Chifu et al. (2007), Wang et al. (2012) Salampasis &
Kalogianni (2012) and Pizzuti et al. (2014) who used ontology methods in their respective traceability
studies.

The first traceability method that has been identified is based on the paperwork used to record information
about incoming and outgoing products, while the latest traceability method is based on the use of
information technology. According to the Food Standard Agency (2002) in the United Kingdom,
traceability based on information technology is more effective than traceability based on paperwork.
According to Magliulo et al. (2013), the use of information technology in traceability can support
recording and storage of data and can share traceability attributes such as processing, genetics, input and
detecting diseases/insects. There are recent studies conducted on how ontology can be used to establish a
semantic model of traceability by reusing information sources in the detection process to gain accuracy
and efficiency in information management. Furthermore, the information shared in the food supply chain
system is varied and it is collected into different data collections. Therefore, the function of ontology in
traceability is to integrate heterogeneous databases and enable interoperability between different systems
because a consistent vocabulary is required to obtain clear information and unification of information
from various sources (Jagadish, 1990).

There are several studies that apply ontology in food tracking, especially agricultural products. Chifu et
al. (2007) who used ontology in meat traceability proposed an ontology model to facilitate automatic
annotation and composition on Web services. This ontology model contains core ontology and 2
taxonomies namely Business Service Description and Business Product Description. The proposed
ontology model is used in the ontology development for traceability for the food industry domain. Certain
concepts of the domain ontology in this study are organized into a taxonomy that is automatically built
from text descriptions from the website of meat industry companies. Wang et al. (2012) developed an
ontology-based detection system for fruits and vegetables. The purpose of this system is to improve the
guality and safety of fruits and vegetables. Wang et al. (2012) concentrated on the agricultural chain and
defined a semantic model for the detection of fruits and vegetables by dividing this domain into a set of
sub-systems consisting of the cultivation system, procurement system, transport system and sales system.

Salampasis & Kalogianni (2012) applied ontology in his study to produce efficient traceability in the Food
Supply Chain System for the seafood domain. The ontology development in the Salampasis & Kalogianni
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(2012) study is based on a framework called TraceALL, which is a framework for tracking applications
based on the semantic web (Berners-Lee et al. 2001). The semantic web is an extension of the World
Wide Web (WWW) where semantic forms and services on the web are defined. Data and information in
the semantic web is not only human readable but it can be shared between machines. The TraceALL
framework is needed because TraceALL considers traceability for food products to be a complex
integration and there are problems in business processes that require information sharing. The TraceALL
framework is largely driven by the needs of the various parties involved in the Food Supply Chain to be
able to contribute and use traceability data effectively. The TraceALL framework is needed because
different business processes in the Food Supply Chain require interoperability between systems and
sharing of information.

A study by Pizzuti et al. (2014) involved the development of a food ontology used to trace the flow in
producing food products. This food ontology named Food Track & Trace Ontology (FTTO) is part of a
general framework dedicated to managing food tracking and it has been developed with the aim of being
connected to the Global Track & Trace Information System. FTTO can be defined as a semantic detection
model. The development of FTTO reuses some of the information sources used in the tracking work
process. The use of FTTO can contribute to the accuracy, reliability, and efficiency of the information
management system. FTTO was developed because there was a need to enable information sharing
throughout the food supply chain. Food traceability can be seen as part of a complex system where
different business processes work together in sharing information about the product and the parties
involved. To enable the sharing of information, the relevant data must be coordinated.. However, FTTO
was found to focus on tracking within the internal Food Supply Chain System where the system only
involved food producers. The study by Omar et al. (2013) also developed food ontology. The intended
ontology is the ingredient ontology, specifically E-numbers. The development of the E-numbers ontology
involves various E-numbers databases. The E-numbers ontology aims to help users verify the halal status
of a food product. This shows that ingredients also affect the halal status of a food produced.

Various types of ingredients can be found on the label of the purchased product. Some of them are simple
or single components such as salt, sugar, and water. However, there are also complex or compound
components such as dyes, cheese powder, seasonings, flavors, fats, spices, and the like. On some product
labels, ingredients are listed according to functions such as antioxidants, emulsifiers, preservatives,
additional flavours, and thickeners (Quadri et al. 2013). Sometimes ingredients such as alcohol, enzymes,
fat and gelatin whose halal status is an issue are not clearly listed but they are hidden in flavourings,
cheese and ice cream. These ingredients consist of several types such as ingredients obtained from animals
or plants, microbes, and synthetic sources. Ingredients can be classified in the halal category if they meet
the following conditions (IFANCA 2013):

i.  Ingredients produced from animals; the animals must undergo a slaughter process according to
sharia.

ii.  Ingredients consisting of alcohol must be less than 0.5%, products produced from alcohol must
have less than 0.1% alcohol.

In food processing, food manufacturers cannot avoid using additives in food, most of which are imported
and made from various sources, whether animal or plant (Muhamad et al. 2005). Food manufacturers need
to be alert to ingredients commonly used to process food such as food additives, amino acids, animal fats
and proteins, dyes, sauces and seasonings, emulsifiers, enzymes, fats and oils, fat and grease-based
coatings, flavours and flavourings, gelatin, glycerin, hydrolyzed protein, meat and meat-based products,
packaging materials, stabilizers, thickening agents, vitamins, and whey protein. To process halal products,
all contamination related to non-halal ingredients must be avoided. The demand for halal food products
prompted (Shafii & Wan, 2012). to develop a halal traceability framework that assists food manufacturers
in producing their halal food products. In a study by Azram, & Atan (2011) the method of tracking
software engineering development flow is implemented on documents that contain information on bread
production. Their study found the method implemented is suitable for tracing the ingredients used in a
food product.
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The above reviews indicate that previous studies attempted to identify the issues and contributing factors
in the delay in approval for halal certification application. However these factors are isolated. None of the
studies have clearly depicted the interrelationship among factors and constructs. This paper therefore aims
to theoretically integrate the factors and constructs as a conceptual framework. The conceptual framework
could then be used as a basis to design a framework for tracing flavouring information to accelerate the
halal certification.

Conceptual Framework
This paper addresses the following questions:

i.  What are the processes and sources of information involved in tracking the halal status of flavour
in halal certificates for food products?
ii.  Whatare the elements required in the design of the framework to detect the halal status of flavour?

To answer the research question, we employed content analysis to study the issues found in processing
halal certificate applications as well as the steps involved in halal certification application based on
literature review and preliminary interview results with auditors at JAKIM's Halal Hub Division. The
result of the content analysis is concepts related to halal certification process; steps involved in the
procedure for approving a halal certificate. The concepts and their relations are conceptualized as a
framework as shown in Figure 2:

Halalan
Toyibba
Concept
Procedure Traceability
Issue Flavoring
Halal
Certification Sources Hardcopy HandbOOk.Of
Fenorolli
Process
——  Online \\ ChEBI
E-Numbers
Flavouring
Flavoring Halal Status
Ontology Traceability
—  Experts System
E-numbers
Ontology ontology
ChEBI
Ontology

Figure 2: Conceptual Framework
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The conceptual framework of this study focuses on the halal certification process in Malaysia. Among the
concepts studied in the halal certification process is the Halalan Toyibba concept, the overall halal
certification procedure as well as the issues found in the halal certification process. Toyibba's Halal
concept is studied to enable researchers to understand the halal concept in detail. The halal certification
procedure was studied to find out every step involved in the procedure of approving a halal certificate.
Based on the results of the study on halal certification procedures, there are issues that contribute to the
slowness of approving halal certificates, especially for certain food products. The issue in the delay for
approving the halal certificate of a food product is due to the content of the food which mostly consisting
of flavours, many of which belong to the category of critical ingredients. Critical ingredients are
ingredients that do not have a halal certificate. The auditors at JAKIM's Halal Hub Division need to ensure
the halal status of every flavour used in the production of a food product. Among other reasons that cause
delays in approving halal certificates is that the process of tracing the halal status of a flavour that takes a
long time because the auditors at JAKIM's Halal Hub Division is required to refer to various printed
sources such as the Handbook of Fenorolli and online sources such as academic journals. However, this
reference sources still needs confirmation from an expert in the flavour domain.

This study also examines the concept of ontology based on the ability of ontology to combine various
types of resources into one form of information representation. Based on review prior studies, there is a
study that developed an E-numbers ontology that involves several types of information sources regarding
E-numbers, one of which is the ChEBI Ontology. The use of reference sources such as Handbook of
Fenorolli and ChEBI Ontology will be integrated with expert knowledge to develop flavour ontology for
this study. Flavour ontology is then implemented into the Flavour Halal Status Traceability System. The
following paragraphs will discuss some of the concepts studied.

Halalan Toyibba

The term 'Halal' found in the Al-Quran which means permitted (Hussaini 1993; Mohamad 2005; Tieman
2011). According to the Encyclopedia of Islamic Law, halal is defined as liberating, releasing, breaking,
dissolving, and enabling. In Malaysia, the term 'Halal' is found in the Trade Description Act 1975 which
refers to food. According to Omar & Jaafar (2011), the term 'Halal Borne' or 'Halal Borne Food' indicates
that a Muslim is allowed to eat products that are permitted by Shariah. The Trade Description Act 1975
defines the words 'Halal', 'Muslim food' or 'Halal borne' food. The term 'Halal' in the context of this study
refers to the resources (raw materials) used in the production of flavouring ingredients which (Interview
JAKIM 2014):

i.  Does not contain or consist of any parts or things from animals that Muslims are forbidden by

Islamic law.

ii.  Does not contain animals that can be eaten but are not slaughtered in accordance with Shariah
law and fatwa.

iii.  Does not contain any impure things according to Islamic law and fatwa.

iv. Do not intoxicate according to the law of Sharia and fatwa.

v.  Does not contain any parts or human parts or products from them that are not allowed by Shariah
law and fatwa.

vi.  Non-toxic or harmful to health,

vii.  Not prepared, processed or in a factory using any equipment that is contaminated with faeces
according to Shariah law and fatwa.
viii.  Not in the time of preparation, processing or storing it in contact with, mixed with or close to any

prohibited food.
Halal Certification Process

Halal certification means inspection of the food manufacturing process (preparation, slaughter,

ingredients used, cleanliness, processing, and storage) including transportation and distribution (Baizuri

et al. 2012). Halal certification can be defined as an official award from an official body on the process

of preparing, slaughtering, cleaning, handling, and management (Abdul Aziz & Chok 2013). According
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to Abdul Aziz & Chok (2013), this halal certification is not limited to animal husbandry only but also
includes consumer goods such as cosmetics, pharmaceuticals, and personal grooming equipment. Halal
certification in the context of this study is an examination of the composition of the raw materials, the
flow chart of producing the raw materials and any processing equipment involved in producing flavours.
This inspection is involved in the review stage of the halal certification application documentation sent
by the supplier for the purpose of obtaining a halal certificate.

Traceability

Webster's Dictionary (2004) defined traceability as the ability to follow or study in detail, step by step,
the history of a particular activity or process. 1SO 1995 defines traceability as the ability to obtain
information such as the history, application, or location of an entity or the identification records of an
entity. According to Gellyneck & Verbeke (2001), the tracking system provides data related to place and
time regarding the location of a food, food ingredients and the food production chain. Meuwissen et al.
(2003) defined tracking as the ability to track or check the flow of products starting from product
production up to the level of product distribution into the industry. Traceability in the context of this study
is defined as the step in tracing the composition of raw materials, the production flow chart of the raw
materials and any processing equipment involved in producing flavour.

Ingredients

Ingredients can be defined as materials needed to make something such as wood for the house, leaves and
roots for medicine and others (DBP 2010). The definition of ingredients according to the Oxford Fajar
Advanced Learner's English-Malay Dictionary (2001) is any food or ingredients that are combined to
make a certain dish. Ingredients in the context of this study are raw materials needed in the production of
flavours.

Flavours

Flavour means something added to food or drink to give it a certain taste (Cambridge Dictionary 2014).
According to the European Food Safety Authority (2014), flavours are ingredients used to give taste or
smell to food. Flavour is also defined as a substance used to give a specific taste to food (Collins
Dictionary 2014). Flavours are part of the ingredients that are mostly used to produce food (Quadri et al.
2013). Flavouring in the context of this study is an additive to food that needs to be determined for its
halal status.

Ontology

The term 'Ontology' was initially popular in philosophical circles meaning existence. By the year 2000,
the term ontology was applied by the Knowledge Engineering research community. Among the earliest
definitions of this ontology was given by Neches et al. (1991), who defined ontology as "basic terms and
relationships to define connections to vocabulary". Based on these terms, ontology does not only contain
clearly stated terms, but the knowledge that can be inferred from them. A few years later, Gruber (1993)
also defines ontology as "a real representation of a domain". Based on Gruber's definition, many
definitions of ontology have been published and proposed by the ontology community. Borst (1997)
slightly changed the definition of ontology given by Gruber which is: "ontology as a formal representation
that is shared about a certain domain". The term ‘formal’ refers to the fact that the ontology is machine-
readable and ‘shared’ reflects the idea that an ontology takes consensual knowledge, that is not private to
some individuals but accepted by a group. While the definition of ontology according to the context of
Liang et al. (2006) is a system of terms, definitions of terms and specification of relationships between
terms. The term ontology in the context of traceability is a standard that can combine some information
about ingredients from various sources (Pizzuti et al. 2014).
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The conceptual framework offers a theoretical understanding on how the above concepts are interrelated.
This conceptual framework provides a guide to solve the constraints that arise in determining the halal
status of ingredients that do not have a halal certificate when processing the documentation of halal
certification applications. Constraints that arise are in terms of the use of raw material terms that are stated
by food producers different from the authorities in halal certification. In addition, the variety of reference
sources referred to by the authorities in halal certification also slows down the process of determining the
halal status of ingredients. Therefore, a standard is needed to standardize the use of raw material terms so
that communication between food producers and authorities in halal certification runs smoothly. A
medium is also needed to combine all reference sources referred by the authority in halal certification into
a database. This makes it easier for the authorities in halal certification to refer to the necessary reference
sources in determining the halal status of flavours that do not have a halal certificate. The intended
standard and medium is ontology because ontology can standardize the use of certain terms and can unify
information from various sources into a database.

Conclusion

This paper discussed the halal concept that can guarantee quality and safety which is important in food
production. The high demand for halal products from Muslim countries as well as hon-Muslim countries
shows that people are more concerned about their nutrition. As a result, the halal industry has grown
rapidly. In Malaysia, the process of approving the halal certificate implemented by JAKIM takes a long
time. This study discovered several factors affecting the delay in approving a halal certificate for a product
much of which relates to problem in the review stage of the halal certification application documentation
and constraints in determining the halal status of a flavour. The delay is due to insufficient database or
absence in information system to process applications for halal certificates. To mitigate these issues and
factors, studies extended to examining traceability in terms of tracing types, practices, systems,
frameworks, methods and so on. Recent traceability practices and systems are more focused on tracing in
the food supply chain system. Until today there is still no study on the traceability system that can help
the authorities in granting halal certificates to food producers.

This study is important to be carried out to solve the constraints that arise in determining the halal status
of ingredients that do not have a halal certificate when processing the documentation of halal certification
applications. Having identified the issues and contributing factors in the delay in approval for halal
certification application and discovered related areas such as traceability and ontology that prior studies
had explored, this paper had theoretically integrated the factors and constructs as a conceptual framework.
The conceptual framework concentrates on determining the source of raw materials and its’ halal status,
traceability and ontological development involving the integration of references related to flavouring in
the application of semantic web. The conceptual framework could then be used as a basis to design a
framework for tracing flavour information to accelerate the halal certification process.

Acknowledgement

The researcher gratefully acknowledges all experts at JAKIM Halal Hub Division who contributed to this
study.

References

Ahmad Hishamuddin. (2007). Community Participation and Empowerment: An Approach for JAKIM
Halal Verification and Feedback Mechanism. Master dissertation, Shah Alam : Universiti
Teknologi MARA.

Berners-Lee, T., Hendler, J., and Lassila, O. (2001). The Semantic Web. Varick: Scientific American, pg.
28-37.

74



Malaysian Journal of Information and Communication Technology (MyJICT) | Vol. 8, No. 2, pp. 65-77 | December 2023

Badruldin, B., Mohamed, Z., Sharifuddin, J., Rezai, G., Abdullah, A. M., Abd Latif, I., & Mohayidin,
Mohd. G. (2012). Clients’ perception towards JAKIM service quality in Halal certification. Journal
of Islamic Marketing, 3(1), 59-71. https://doi.org/10.1108/17590831211206590

Borst, W.N. 1997. Construction of Engineering Ontologies. Tesis Sarjana: University of Twenty.

British Standard Institute PAS 85. (2000). Quality management, Management, Quality assurance, Quality
assurance systems, Food products, Agricultural products, Food technology, Food fit for human
consumption, Food manufacturing processes, Raw materials, Contaminants, Genetically modified
organisms, British Standards Institution.

Bechini, A., Cimino, M. G. C. A., Lazzerini, B., Marcelloni, F., Tomasi, A., & Elettronica, I. (2005). A
General Framework for Food Traceability. Proceedings of the The 2005 Symposium on
Applications and the Internet Workshops (SAINT-W’05), 5-8.

Cambridge Dictionary. (2014). http://dictionary.cambridge.org/dictionary/british/.

Chifu, V. R., Salomie, I., & Chifu, E. S. (2007). Ontology-enhanced description of traceability services.

Collins Dictionary. (2014). http://www.collinsdictionary.com/ [3 October 2014].

Dewan Bahasa dan Pustaka. (2014). http://prpm.dbp.gov.my/ [8 November 2014]

Food Standards Agency. (2002). Traceability in the Food Chain — A preliminary

Study. http://www.foodstandards.gov.uk/news/newsarchive/traceability.

Gellyneck, V. Verbeke, W. (2001). Consumer Perception of Traceability in the Meat Chain.
Agrarwirtschaft, 50(2001), 368—-374.

Gruber, T. R. (1993). A Translation Approach to Portable Ontology Specification. Knowledge
Acquisition, 199-220.

Hussaini, M.M. (1993). Islamic Dietary Concepts & Practices, The Islamic Food & Nutrition for
Malaysian exporters. 2005. The global halal market. Untapped. December 2004—January 2005, 9—
10. ISSN 1511-1873.

Islamic Food and Nutrition Council of America (IFANCA). (2013). Halal Food Certification.

http://www.ifanca.org/Pages/index.aspx [20 February 2015].

Jagadish, H. V. (1990). A compressed transitive closure technique for efficient fixed-point query
processing, ACM Transaction on Database Systems 15(4): 558-598.

Jasic, M., Basic, M., Sakic, A., Cengic, F. (2007). The Halal status of additives in milk and dairy products,
Mljekarstvo 57(2): 153-159.

Liang, A. C., Lauser, B., Sini, M., Keizer, J., & Katz, S. (2006). From AGROVOC to the agricultural
ontology service / concept server An OWL model for managing ontologies in the agricultural
domain. CEUR Workshop Proceedings, 216.

Lockley, a. K., & Bardsley, R. G. (2000). DNA-based methods for food authentication. Trends in Food
Science and Technology, 11, 67—77. https://doi.org/10.1016/S0924-2244(00)00049-2

Magliulo, L., Genovese, L., Peretti, V., & Murru, N. (2013). Application of ontologies to traceability in
the dairy supply chain. Agricultural Sciences, 4(5b), 41-45,
https://doi.org/10.4236/as.2013.45B008

Maheran, N., & Muhammad, N. (2009). Positioning Malaysia as Halal-Hub : Integration Role of Supply
Chain Strategy and Halal Assurance System. Asian Social Science, 5(7), 44-52.

Meuwissen, M. P. M., Velthuis, A. G. J., Hogeveen, H., & Huirne, R. B. M. (2003). Traceability and

Certification in Meat Supply Chains. 21,2(Fall 2003), 167-181.

Mohani Abdul, Hashanah Ismail, & Mazlina Mustapha. (2013). Halal Food Certification: Case of
Malaysian SME Entrepreneurs. China-USA Business Review, 12(2), 163-173.

75



Malaysian Journal of Information and Communication Technology (MyJICT) | Vol. 8, No. 2, pp. 65-77 | December 2023

Muhamad, S. N., Ali, M., Haron, Z., Ripin, M. N., Jasni, K. A. & Mohamed, A. K. (2005). Kecenderungan
Ibubapa Muslim Terhadap Pemakanan Halal: Kajian di Skudai, Johor Bahru Johor. Universiti
Teknologi Malaysia.

Mukviboonchai, S., Kovintavewat, P., & Thammasiri, D. (2008). The conceptual framework for the
development of Thailand economic animal traceability system. 5th International Conference on
Electrical Engineering/Electronics, Computer, Telecommunications and Information Technology,
ECTI-CON 2008, 1, 201-204. https://doi.org/10.1109/ECTICON.2008.4600407

Neches, R., Fikes, R.E., Finin, T., Gruber, T.R., Senator, T., Swartout, W. R. (1991). Enabling
Technology for knowledge sharing. Al Magazine, 12(3), 36-56.

Norman Azah Anir, Md Nasir Mohd Hairul Nizam, & Azmi Masliyana. (2008). The Users Perceptions
and Opportunities in Malaysia in Introducing RFID System for Halal Food Tracking. WSEAS
TRANSACTIONS on INFORMATION SCIENCE & APPLICATIONS Norman, 5(5), 843-852.

Nur Adila Azram, & Rodziah Atan. (2011). Software engineering traceability method for food ingredient
tracing. 2011  Malaysian  Conference  in  Software  Engineering,  141-145.
https://doi.org/10.1109/MySEC.2011.6140659

Nurul Aswa Omar, Shahreen Kasim, & Rathiah Hashim. (2013). A Process for Building Ontology E
numbers from Various Databases. Journal of Industrial and Intelligent Information, 1(3), 179-184.
https://doi.org/10.12720/jiii.1.3.179-184

Omar, E.M., & Jaafar, H. S. (2011). Halal supply chain in the food industry - A conceptual model. 2011
IEEE Symposium on Business, Engineering and Industrial Applications (ISBEIA), 384-389.
https://doi.org/10.1109/ISBEIA.2011.6088842

Pizzuti, T., Mirabelli, G., Sanz-Bobi, M. A., & Goméz-Gonzaléz, F. (2014). Food Track & Trace ontology
for helping the food traceability control. Journal of Food Engineering, 120, 17-30.
https://doi.org/10.1016/j.jfoodeng.2013.07.017

Quadri, S.F., Majeed, M. & Khan, M. (2013). What is in Our Food...? Is It Permissible?
http://www.ifanca.org/cms/wpages/detail/4c74f711-5ecc-4392-9d7a-22321b830f0c

Raspor, P. (2005). Bio-Makers: Traceability in food issues. International Review Conference on
Biotechnology, pg. 659-664.

Regattieri, a., Gamberi, M., & Manzini, R. (2007). Traceability of food products: General framework and
experimental evidence. Journal of Food Engineering, 81(2), 347-356.
https://doi.org/10.1016/j.jfoodeng.2006.10.032

Saadan Man & Zainal Abidin Yahya. (2014). Halalkah Makanan Kita? PTS Islamika Sdn. Bhd.

Salampasis, M., & Kalogianni, E. P. (2012). TraceALL : a semantic web framework for food traceability
systems. Journal of Systems and Information Technology, 14(4), 302-317.
https://doi.org/10.1108/13287261211279053

Sarig, Y. (2003). TRACEABILITY of FOOD PRODUCTS. CIGR Journal of Scientific Research and
Development. Invited, (December 2003), 1-17.

Shahidan Shafie, & Md Nor Othman. (2006). Halal Certification : an international marketing issues and
challenges. Proceeding at the International IFSAM VIIIth World Congress, 1-11.

Sharifah Zannierah Syed Marzuki, Hall, C. M., & Ballantine, P. W. (2012). Restaurant managers’
perspectives on <IT>halal</IT> certification. Journal of Islamic Marketing, 3(1), 47-58.
https://doi.org/10.1108/17590831211206581

Skoglund, T., & Dejmek, P. (2007). Fuzzy Traceability : A Process Simulation Derived Extension Of The
Traceability Concept In Continuous Food Processing. Food and Bioproducts Processing, 85, 354—
359.

Tieman, M. (2011). The application of Halal in supply chain management: in-depth interviews. Journal
of Islamic Marketing, 2(2), 186-195. https://doi.org/10.1108/17590831111139893

76



Malaysian Journal of Information and Communication Technology (MyJICT) | Vol. 8, No. 2, pp. 65-77 | December 2023

Storgy, J., Thakur, M. & Olsen, P. (2013). The TraceFood Framework — Principles and guidelines for
implementing traceability in food value chains. Journal of Food Engineering, 115(1): 41-48.
Wang, Y., Yang, Y., Gu, Y., (2012). Research on quality and safety traceability system of fruit and
vegetable products based on ontology. Journal of Convergence Information Technology (JCIT) 7:

86-93.

Merriam Webster’s Dicitionary. (2015). http://www.merriam-webster.com/ [3 Mac 2015]

Yuhanis Abdul Aziz, & Chok, N. V. (2013). The Role of Halal Awareness, Halal Certification, and
Marketing Components in Determining Halal Purchase Intention Among Non-Muslims in
Malaysia: A Structural Equation Modeling Approach. Journal of International Food &
Agribusiness Marketing, 25(1), 1-23. https://doi.org/10.1080/08974438.2013.723997

Zurina Shafii, W. M. N. W. S. K. (2012). Halal Traceability Framework for Halal Food Production. World
Applied Sciences Journal, 17, 1-5.

77



