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10.4. Digital discrimination: Da’wah should reach every part of  society, but 
not every segment of  society is covered by the ICT, which creates the digital 
divide. Efforts should be made to bring disadvantaged Muslims into the 
realm of  information and communications technology (ICT).

11. How can ICT be better used to propagate Islam
ICT manifests great potentiality in communication and cooperation areas. It 
is information and communication technology that transformed this world 
into a community through connecting people around the world in various 
ways. In the same way, calling people towards Islam became an effortless job.           
 Moreover, the digital era lessened the distance among people. This may 
facilitate the preach of  Islam along with its positive aspects. In this case, the 
following aspects of  information and technology can be noted:             

Internationalization of  Da’wah
Online media and the internet has brought the entire world in a single frame. 
Educative materials, news, and other media may easily be shared with all over 
the internet. In addition to this, many Islamic scholars started using this 
online platform to spread the message of  Islam. Thus, Da'wah has been 
globalized.

Enormous promotion
Globalization, like information technology, shaped the globe like a global 
village, while internet media may act as a successful marketing tool. Many 
Islamic scholars utilize social media to spread the message of  Islam. It is 
because of  internet media that a Bayyan of  an American Islamic scholar may 
reach people around the world. Da'wah gains contemporary, diverse modes 
of  expression, and even iconoclasts along with traditional ways of  
expression. 

Convenient in accessibility
A variety of  technical breakthroughs provided accessibility that made this 
technique possible. As previously said, more than 1.6 billion Muslims live at 
different places across the world, and they expect access to Islamic teachings. 
The accessibility to Da'wah became possible by the most recent technological 
advancements. Both social media and online media enhanced the accessibility 
of  Da'wah videos, blogs, and lectures, as well as altered the new structures of  
accessible Da'wah content.

Advanced technology
Muslim community saw the significant modifications over the previous 
quarter-century done by internal technical progress and globalization 
processes. One of  the outcomes was that the Islamic Scholars got identities 
and new methods of  Islamic teaching. To reach large number of  people, 
Islamic scholars are using various sorts of  technical tools. Thus, the digital 
revolution modernized Da'wah. On the flip side, a more contemporary and 
effective form of  Islamic teachings also influenced by technological tools.

Better protrusion of  Islam
To summarize, one convenience that information technology offers to 
Islamic preaching is to represent the most accurate images of  Islam and its 
teachings. Following the terrorist attacks of  September 11, 2001, Muslims all 
around the world faced the worst destiny, and many Islamic academics are 
attempting to demonstrate the genuine essence of  Islam. Information 
technology can be a useful instrument to convey Islam in a positive manner 
which may eradicate the stereotypical representations of  Islam. Thus, the 
misconceptions regarding Islam can be reduced as the research suggests.

12. Conclusion 
The present paper demonstrates the importance of  sources of  media in 
Islamic da’wah in a plural society. Media is an important tool of  
communication between people without the restriction of  time and space. Its 
different forms and types are key elements in preaching Islam in Muslim and 
non-Muslim community. Undoubtedly, Islamic da’wah can be carried out 
actively and effectively by adhering the Prophetic principles and media 
strategies in a multi-cultural and diverse plural society. Therefore, media in 
general and social media in particular offering effective roles in da’wah 
activities by projecting positive image of  Islam in a diverse culture and plural 
society.
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Qur’an is Allah (SWT)’s greatest miracle and is the source of  all knowledge and information. 
As a Muslim, obligation is not only to recite the Qur’an but also it is important to gain 
knowledge from the Qur’an. Ontology is the best way to retrieve Quranic knowledge in a 
technical way. With the help of  internet many search engines are found to discover 
information from Qur’an. But most of  the search engines or information retrieval systems are 
keyword-based which can often lead to irrelevant results. To overcome this problem, semantic 
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based method to retrieve the food related verses and concepts from holy Qur’an by using 
natural language query. In this work, triplet extraction algorithm has been used for generating 
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Apache Jena fuseki server was used for querying. Quranic data are collected from English 
translation of  the holy Qur’an.
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1. Introduction
The Qur’an is the perfect way of  life in Islam. It is the bearer of  all 
knowledge and information of  all domains. The knowledge of  Qur’an is 
scattered in various chapters, verses. It is the complete and best guideline to 
live one's life and seeking Allah's pleasure. Al-Qur’an consist of  30 divisions 
(Juz), 114 chapters (sura), 6236 verses (ayah), and less than 80,000 words 
(Ta'a, Abed, & Ahmad, 2017). Islamic knowledge and 
information can be gained through the understanding and 
analyzing of  Al Qur’an. Qur’an contains all the domains of  
life and food is one of  the biggest domains of  the Qur’an. As 
Qur’an is the reservoir of  different various domains, this 
research work mainly focuses on the concepts of  food 
domain of  Quran. The concept of  food domain that has not 
yet been researched in details. The fastest way to get 
information about Quranic food is to able to search it and get 
instant results based on the user query. Therefore, the 

purpose of  this work is to develop a semantic web technology application for 
retrieving food related concept from the holy Qur’an where users can search 
for any food related topic from the Qur’an using natural language query. 
 The web searching systems that are based on keyword search have low 
precision, most of  the time, keyword-based search leads inaccurate and 
irrelevant result dealing with the ambiguity of  natural language (Yauri, Kadir, 
Azman, & Murad, 2014). For solving the existing web searching problem 
semantic web technology was introduced by the World Wide Web 
Consortium(W3C) and in this work semantic search approach is used so that 
semantic search is basically user friendly and more efficient in case of  
information retrieval system. This proposed work is basically based on the 
ontological technique which is the technical way of  knowledge 
representation of  a collection of  objects and their relationships. Ontological 
technique is the best suitable approach for extracting information from a 
certain domain. So, for extracting about food related knowledge, in this work 
ontological approach is used to create food ontology. In this research work, 
the methodology consists of  two phases. First phase is to generate triple 
from user query. For generating triple from user query triplet extraction 
algorithm is used. The second phase is to design ontology by using protege 
ontology editor 4.3 version based on RDF/OWL language designing the 
necessary system for the construction of  a unified and integrated ontology 
for the food domain referred to in the Holy Quran. After reviewing 
literatures, the following terms and topics are found which are related with 
this proposed work. So, briefly describes these terms in the following.

Ontology
Ontology is a complete understanding of  a series of  data and ideas about a 
specific area and identifies how these concepts are interlinked. Ontology has 
several features such as classes, sub classes, object property, data property, 
individual or instances etc. Ontology is created on the basis of  RDF query 
language. It plays an important role in semantic web, information extraction, 
artificial intelligence, natural language processing, and knowledge 
management etc. In this work, a food ontology is created which covers the 
food domain of  Qur’an by using protege ontology editor 4.3 version.

Stanford CoreNLP Parser
CoreNLP is one of  the most important toolkits for natural language 
processing which is implemented in java language and support several 
programming languages such as python, C# etc. CoreNLP parser enables 

users to derive lingual annotations including token and sentence splitting, 
parts of  speech tagging, named entities recognition (NER), numeric and time 
values, dependency parsing and constituency parses, sentiment analysis, 
quote attributions, and relations. Stanford CoreNLP makes text data analysis 
easier and more efficient. Its support four languages such as Arabic, Chinese, 
German, French, Spanish. In this work, CoreNLP parser is used to generate 
the accurate parse tree of  the user query which will be used in the triplet 
extraction algorithm as input.

Natural language query
Natural language processing (NLP) enables software to "recognize" typical 
human language or written material as input and, depending on the 
application, respond to it.

Description of  triplet extraction algorithm
During the literature review phases, reviewed various research papers and 
found two algorithms such as multi liaison algorithm (Jivani, Shingala, & 
Virparia, 2011) and triplet extraction algorithm (Rusu, Dali, Fortuna, 
Grobelnik, & Mladenic, 2007) which are able to generate triple from 
sentences. Among these algorithms multi liaison algorithm generates 
multiple triple and multiple relations which is not consistent with this 
proposed thesis. Because the ontology dictionary has created based on the 
single triple and relation. But triplet extraction algorithm (Rusli, Ridzuan, 
Zaki, Sayuti, & Salam, 2018) can generate single triple from user query and 
for that reason this algorithm is used in this argument.

Triplet extraction algorithm
According to triplet extraction algorithm (Rusli, Ridzuan, Zaki, Sayuti, & 
Salam, 2018) the user query is divided into three sub parse tree such as noun 
phrase or NP sub tree, verbal phrase or VP sub tree and full stop (.) or 
question mark(?) the root of  tree will be S. For finding subject from the query 
the noun phrase sub tree is used as argument of  EXTRACT_SUBJECT 
function. For this purpose, breadth first search is used and the first 
descendant of  NP sub tree that is a noun is selected as subject. After getting 
subject it is used as argument of  EXTRACT-ATTRIBUTES function to test 
whether the subject has any attribute. For finding predicate from the user 
query the VP sub tree is used as argument of  EXTRACT-PREDICATE 
function. The deepest verb descendant of  the verb phrase is selected as 
predicate of  query. After getting predicate it is used as argument of  
EXTRACT-ATTRIBUTES function to test whether the predicate has any 

attribute. For searching object from the user query three different sub tree is 
used as argument of  EXTRACT-OBJECT function. All siblings of  the VP 
sub tree containing the predicate. The sub trees are PP (prepositional phrase), 
NP (noun phrase) and ADJP (adjective phrase). In NP and PP, we search for 
the first noun, while in ADJP we find the first adjective. Getting object, it is 
used as argument of  EXTRACT-ATTRIBUTES function to test whether the 
object has any attribute value.

Resource description framework (RDF) for query language
The Resource Description Framework (RDF) is a W3C family and a standard 
web-based data exchange model. It is a framework to represent statements in 
form of  triple. The triple consists of  three components, the subject, the 
predicate and the object. A triple is a single edge that connects two nodes. It 
identifies the binary relationship between the subject and the object through 
the predicate. Predicate of  a triple is basically presenting the object property 
of  ontology. There are some common serialization formats are used as RDF 
technology such as, turtle, N-triples, JSONLD, N3 and RDF/XML format.
For example: Allah sent provision

Here ‘Allah’ is the subject ‘sent’ is predicate, and the object is ‘provisions’. To 
retrieve information about what provisions Allah (SWT) are sent for the 
followers of  Moses(A) above triple is used as RDF language.

Resource Description Framework Schema (RDFS) for data modeling
RDF Schema or Resource Description Framework Schema is commonly 
known as RDFS. It covers basic data modeling vocabulary for RDF data. 
This is an extended version of  foundational RDF lexicon. Hierarchies of  
classes and properties are created by using RDFS. It contains basically two 
types of  vocabulary such as classes and properties. Among classes the 
following components are used such as resources, class, literal, data type. 
Among properties the following components are used as RDFS vocabulary 
such as domain, ranges, comment, label, sub class of, sub property of  etc.

Semantic search used to improve search accuracy
The term "semantic" explains the meaning of  a something. In others words, 
Semantics is described as the analysis of  words, the research of  the definition 
of  words and the analyze of  the logic of  words. Semantic search improves 
search accuracy by evaluating searcher intent with effective understanding, 
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10.4. Digital discrimination: Da’wah should reach every part of  society, but 
not every segment of  society is covered by the ICT, which creates the digital 
divide. Efforts should be made to bring disadvantaged Muslims into the 
realm of  information and communications technology (ICT).

11. How can ICT be better used to propagate Islam
ICT manifests great potentiality in communication and cooperation areas. It 
is information and communication technology that transformed this world 
into a community through connecting people around the world in various 
ways. In the same way, calling people towards Islam became an effortless job.           
 Moreover, the digital era lessened the distance among people. This may 
facilitate the preach of  Islam along with its positive aspects. In this case, the 
following aspects of  information and technology can be noted:             

Internationalization of  Da’wah
Online media and the internet has brought the entire world in a single frame. 
Educative materials, news, and other media may easily be shared with all over 
the internet. In addition to this, many Islamic scholars started using this 
online platform to spread the message of  Islam. Thus, Da'wah has been 
globalized.

Enormous promotion
Globalization, like information technology, shaped the globe like a global 
village, while internet media may act as a successful marketing tool. Many 
Islamic scholars utilize social media to spread the message of  Islam. It is 
because of  internet media that a Bayyan of  an American Islamic scholar may 
reach people around the world. Da'wah gains contemporary, diverse modes 
of  expression, and even iconoclasts along with traditional ways of  
expression. 

Convenient in accessibility
A variety of  technical breakthroughs provided accessibility that made this 
technique possible. As previously said, more than 1.6 billion Muslims live at 
different places across the world, and they expect access to Islamic teachings. 
The accessibility to Da'wah became possible by the most recent technological 
advancements. Both social media and online media enhanced the accessibility 
of  Da'wah videos, blogs, and lectures, as well as altered the new structures of  
accessible Da'wah content.

Advanced technology
Muslim community saw the significant modifications over the previous 
quarter-century done by internal technical progress and globalization 
processes. One of  the outcomes was that the Islamic Scholars got identities 
and new methods of  Islamic teaching. To reach large number of  people, 
Islamic scholars are using various sorts of  technical tools. Thus, the digital 
revolution modernized Da'wah. On the flip side, a more contemporary and 
effective form of  Islamic teachings also influenced by technological tools.

Better protrusion of  Islam
To summarize, one convenience that information technology offers to 
Islamic preaching is to represent the most accurate images of  Islam and its 
teachings. Following the terrorist attacks of  September 11, 2001, Muslims all 
around the world faced the worst destiny, and many Islamic academics are 
attempting to demonstrate the genuine essence of  Islam. Information 
technology can be a useful instrument to convey Islam in a positive manner 
which may eradicate the stereotypical representations of  Islam. Thus, the 
misconceptions regarding Islam can be reduced as the research suggests.

12. Conclusion 
The present paper demonstrates the importance of  sources of  media in 
Islamic da’wah in a plural society. Media is an important tool of  
communication between people without the restriction of  time and space. Its 
different forms and types are key elements in preaching Islam in Muslim and 
non-Muslim community. Undoubtedly, Islamic da’wah can be carried out 
actively and effectively by adhering the Prophetic principles and media 
strategies in a multi-cultural and diverse plural society. Therefore, media in 
general and social media in particular offering effective roles in da’wah 
activities by projecting positive image of  Islam in a diverse culture and plural 
society.
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Qur’an is Allah (SWT)’s greatest miracle and is the source of  all knowledge and information. 
As a Muslim, obligation is not only to recite the Qur’an but also it is important to gain 
knowledge from the Qur’an. Ontology is the best way to retrieve Quranic knowledge in a 
technical way. With the help of  internet many search engines are found to discover 
information from Qur’an. But most of  the search engines or information retrieval systems are 
keyword-based which can often lead to irrelevant results. To overcome this problem, semantic 
search is most useful in this case. The aim of  research is to develop an ontological semantic 
based method to retrieve the food related verses and concepts from holy Qur’an by using 
natural language query. In this work, triplet extraction algorithm has been used for generating 
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1. Introduction
The Qur’an is the perfect way of  life in Islam. It is the bearer of  all 
knowledge and information of  all domains. The knowledge of  Qur’an is 
scattered in various chapters, verses. It is the complete and best guideline to 
live one's life and seeking Allah's pleasure. Al-Qur’an consist of  30 divisions 
(Juz), 114 chapters (sura), 6236 verses (ayah), and less than 80,000 words 
(Ta'a, Abed, & Ahmad, 2017). Islamic knowledge and 
information can be gained through the understanding and 
analyzing of  Al Qur’an. Qur’an contains all the domains of  
life and food is one of  the biggest domains of  the Qur’an. As 
Qur’an is the reservoir of  different various domains, this 
research work mainly focuses on the concepts of  food 
domain of  Quran. The concept of  food domain that has not 
yet been researched in details. The fastest way to get 
information about Quranic food is to able to search it and get 
instant results based on the user query. Therefore, the 

purpose of  this work is to develop a semantic web technology application for 
retrieving food related concept from the holy Qur’an where users can search 
for any food related topic from the Qur’an using natural language query. 
 The web searching systems that are based on keyword search have low 
precision, most of  the time, keyword-based search leads inaccurate and 
irrelevant result dealing with the ambiguity of  natural language (Yauri, Kadir, 
Azman, & Murad, 2014). For solving the existing web searching problem 
semantic web technology was introduced by the World Wide Web 
Consortium(W3C) and in this work semantic search approach is used so that 
semantic search is basically user friendly and more efficient in case of  
information retrieval system. This proposed work is basically based on the 
ontological technique which is the technical way of  knowledge 
representation of  a collection of  objects and their relationships. Ontological 
technique is the best suitable approach for extracting information from a 
certain domain. So, for extracting about food related knowledge, in this work 
ontological approach is used to create food ontology. In this research work, 
the methodology consists of  two phases. First phase is to generate triple 
from user query. For generating triple from user query triplet extraction 
algorithm is used. The second phase is to design ontology by using protege 
ontology editor 4.3 version based on RDF/OWL language designing the 
necessary system for the construction of  a unified and integrated ontology 
for the food domain referred to in the Holy Quran. After reviewing 
literatures, the following terms and topics are found which are related with 
this proposed work. So, briefly describes these terms in the following.

Ontology
Ontology is a complete understanding of  a series of  data and ideas about a 
specific area and identifies how these concepts are interlinked. Ontology has 
several features such as classes, sub classes, object property, data property, 
individual or instances etc. Ontology is created on the basis of  RDF query 
language. It plays an important role in semantic web, information extraction, 
artificial intelligence, natural language processing, and knowledge 
management etc. In this work, a food ontology is created which covers the 
food domain of  Qur’an by using protege ontology editor 4.3 version.

Stanford CoreNLP Parser
CoreNLP is one of  the most important toolkits for natural language 
processing which is implemented in java language and support several 
programming languages such as python, C# etc. CoreNLP parser enables 

users to derive lingual annotations including token and sentence splitting, 
parts of  speech tagging, named entities recognition (NER), numeric and time 
values, dependency parsing and constituency parses, sentiment analysis, 
quote attributions, and relations. Stanford CoreNLP makes text data analysis 
easier and more efficient. Its support four languages such as Arabic, Chinese, 
German, French, Spanish. In this work, CoreNLP parser is used to generate 
the accurate parse tree of  the user query which will be used in the triplet 
extraction algorithm as input.

Natural language query
Natural language processing (NLP) enables software to "recognize" typical 
human language or written material as input and, depending on the 
application, respond to it.

Description of  triplet extraction algorithm
During the literature review phases, reviewed various research papers and 
found two algorithms such as multi liaison algorithm (Jivani, Shingala, & 
Virparia, 2011) and triplet extraction algorithm (Rusu, Dali, Fortuna, 
Grobelnik, & Mladenic, 2007) which are able to generate triple from 
sentences. Among these algorithms multi liaison algorithm generates 
multiple triple and multiple relations which is not consistent with this 
proposed thesis. Because the ontology dictionary has created based on the 
single triple and relation. But triplet extraction algorithm (Rusli, Ridzuan, 
Zaki, Sayuti, & Salam, 2018) can generate single triple from user query and 
for that reason this algorithm is used in this argument.

Triplet extraction algorithm
According to triplet extraction algorithm (Rusli, Ridzuan, Zaki, Sayuti, & 
Salam, 2018) the user query is divided into three sub parse tree such as noun 
phrase or NP sub tree, verbal phrase or VP sub tree and full stop (.) or 
question mark(?) the root of  tree will be S. For finding subject from the query 
the noun phrase sub tree is used as argument of  EXTRACT_SUBJECT 
function. For this purpose, breadth first search is used and the first 
descendant of  NP sub tree that is a noun is selected as subject. After getting 
subject it is used as argument of  EXTRACT-ATTRIBUTES function to test 
whether the subject has any attribute. For finding predicate from the user 
query the VP sub tree is used as argument of  EXTRACT-PREDICATE 
function. The deepest verb descendant of  the verb phrase is selected as 
predicate of  query. After getting predicate it is used as argument of  
EXTRACT-ATTRIBUTES function to test whether the predicate has any 

attribute. For searching object from the user query three different sub tree is 
used as argument of  EXTRACT-OBJECT function. All siblings of  the VP 
sub tree containing the predicate. The sub trees are PP (prepositional phrase), 
NP (noun phrase) and ADJP (adjective phrase). In NP and PP, we search for 
the first noun, while in ADJP we find the first adjective. Getting object, it is 
used as argument of  EXTRACT-ATTRIBUTES function to test whether the 
object has any attribute value.

Resource description framework (RDF) for query language
The Resource Description Framework (RDF) is a W3C family and a standard 
web-based data exchange model. It is a framework to represent statements in 
form of  triple. The triple consists of  three components, the subject, the 
predicate and the object. A triple is a single edge that connects two nodes. It 
identifies the binary relationship between the subject and the object through 
the predicate. Predicate of  a triple is basically presenting the object property 
of  ontology. There are some common serialization formats are used as RDF 
technology such as, turtle, N-triples, JSONLD, N3 and RDF/XML format.
For example: Allah sent provision

Here ‘Allah’ is the subject ‘sent’ is predicate, and the object is ‘provisions’. To 
retrieve information about what provisions Allah (SWT) are sent for the 
followers of  Moses(A) above triple is used as RDF language.

Resource Description Framework Schema (RDFS) for data modeling
RDF Schema or Resource Description Framework Schema is commonly 
known as RDFS. It covers basic data modeling vocabulary for RDF data. 
This is an extended version of  foundational RDF lexicon. Hierarchies of  
classes and properties are created by using RDFS. It contains basically two 
types of  vocabulary such as classes and properties. Among classes the 
following components are used such as resources, class, literal, data type. 
Among properties the following components are used as RDFS vocabulary 
such as domain, ranges, comment, label, sub class of, sub property of  etc.

Semantic search used to improve search accuracy
The term "semantic" explains the meaning of  a something. In others words, 
Semantics is described as the analysis of  words, the research of  the definition 
of  words and the analyze of  the logic of  words. Semantic search improves 
search accuracy by evaluating searcher intent with effective understanding, 



Semantic search method for Quran 103

10.4. Digital discrimination: Da’wah should reach every part of  society, but 
not every segment of  society is covered by the ICT, which creates the digital 
divide. Efforts should be made to bring disadvantaged Muslims into the 
realm of  information and communications technology (ICT).

11. How can ICT be better used to propagate Islam
ICT manifests great potentiality in communication and cooperation areas. It 
is information and communication technology that transformed this world 
into a community through connecting people around the world in various 
ways. In the same way, calling people towards Islam became an effortless job.           
 Moreover, the digital era lessened the distance among people. This may 
facilitate the preach of  Islam along with its positive aspects. In this case, the 
following aspects of  information and technology can be noted:             

Internationalization of  Da’wah
Online media and the internet has brought the entire world in a single frame. 
Educative materials, news, and other media may easily be shared with all over 
the internet. In addition to this, many Islamic scholars started using this 
online platform to spread the message of  Islam. Thus, Da'wah has been 
globalized.

Enormous promotion
Globalization, like information technology, shaped the globe like a global 
village, while internet media may act as a successful marketing tool. Many 
Islamic scholars utilize social media to spread the message of  Islam. It is 
because of  internet media that a Bayyan of  an American Islamic scholar may 
reach people around the world. Da'wah gains contemporary, diverse modes 
of  expression, and even iconoclasts along with traditional ways of  
expression. 

Convenient in accessibility
A variety of  technical breakthroughs provided accessibility that made this 
technique possible. As previously said, more than 1.6 billion Muslims live at 
different places across the world, and they expect access to Islamic teachings. 
The accessibility to Da'wah became possible by the most recent technological 
advancements. Both social media and online media enhanced the accessibility 
of  Da'wah videos, blogs, and lectures, as well as altered the new structures of  
accessible Da'wah content.

Advanced technology
Muslim community saw the significant modifications over the previous 
quarter-century done by internal technical progress and globalization 
processes. One of  the outcomes was that the Islamic Scholars got identities 
and new methods of  Islamic teaching. To reach large number of  people, 
Islamic scholars are using various sorts of  technical tools. Thus, the digital 
revolution modernized Da'wah. On the flip side, a more contemporary and 
effective form of  Islamic teachings also influenced by technological tools.

Better protrusion of  Islam
To summarize, one convenience that information technology offers to 
Islamic preaching is to represent the most accurate images of  Islam and its 
teachings. Following the terrorist attacks of  September 11, 2001, Muslims all 
around the world faced the worst destiny, and many Islamic academics are 
attempting to demonstrate the genuine essence of  Islam. Information 
technology can be a useful instrument to convey Islam in a positive manner 
which may eradicate the stereotypical representations of  Islam. Thus, the 
misconceptions regarding Islam can be reduced as the research suggests.

12. Conclusion 
The present paper demonstrates the importance of  sources of  media in 
Islamic da’wah in a plural society. Media is an important tool of  
communication between people without the restriction of  time and space. Its 
different forms and types are key elements in preaching Islam in Muslim and 
non-Muslim community. Undoubtedly, Islamic da’wah can be carried out 
actively and effectively by adhering the Prophetic principles and media 
strategies in a multi-cultural and diverse plural society. Therefore, media in 
general and social media in particular offering effective roles in da’wah 
activities by projecting positive image of  Islam in a diverse culture and plural 
society.
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Qur’an is Allah (SWT)’s greatest miracle and is the source of  all knowledge and information. 
As a Muslim, obligation is not only to recite the Qur’an but also it is important to gain 
knowledge from the Qur’an. Ontology is the best way to retrieve Quranic knowledge in a 
technical way. With the help of  internet many search engines are found to discover 
information from Qur’an. But most of  the search engines or information retrieval systems are 
keyword-based which can often lead to irrelevant results. To overcome this problem, semantic 
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1. Introduction
The Qur’an is the perfect way of  life in Islam. It is the bearer of  all 
knowledge and information of  all domains. The knowledge of  Qur’an is 
scattered in various chapters, verses. It is the complete and best guideline to 
live one's life and seeking Allah's pleasure. Al-Qur’an consist of  30 divisions 
(Juz), 114 chapters (sura), 6236 verses (ayah), and less than 80,000 words 
(Ta'a, Abed, & Ahmad, 2017). Islamic knowledge and 
information can be gained through the understanding and 
analyzing of  Al Qur’an. Qur’an contains all the domains of  
life and food is one of  the biggest domains of  the Qur’an. As 
Qur’an is the reservoir of  different various domains, this 
research work mainly focuses on the concepts of  food 
domain of  Quran. The concept of  food domain that has not 
yet been researched in details. The fastest way to get 
information about Quranic food is to able to search it and get 
instant results based on the user query. Therefore, the 

purpose of  this work is to develop a semantic web technology application for 
retrieving food related concept from the holy Qur’an where users can search 
for any food related topic from the Qur’an using natural language query. 
 The web searching systems that are based on keyword search have low 
precision, most of  the time, keyword-based search leads inaccurate and 
irrelevant result dealing with the ambiguity of  natural language (Yauri, Kadir, 
Azman, & Murad, 2014). For solving the existing web searching problem 
semantic web technology was introduced by the World Wide Web 
Consortium(W3C) and in this work semantic search approach is used so that 
semantic search is basically user friendly and more efficient in case of  
information retrieval system. This proposed work is basically based on the 
ontological technique which is the technical way of  knowledge 
representation of  a collection of  objects and their relationships. Ontological 
technique is the best suitable approach for extracting information from a 
certain domain. So, for extracting about food related knowledge, in this work 
ontological approach is used to create food ontology. In this research work, 
the methodology consists of  two phases. First phase is to generate triple 
from user query. For generating triple from user query triplet extraction 
algorithm is used. The second phase is to design ontology by using protege 
ontology editor 4.3 version based on RDF/OWL language designing the 
necessary system for the construction of  a unified and integrated ontology 
for the food domain referred to in the Holy Quran. After reviewing 
literatures, the following terms and topics are found which are related with 
this proposed work. So, briefly describes these terms in the following.

Ontology
Ontology is a complete understanding of  a series of  data and ideas about a 
specific area and identifies how these concepts are interlinked. Ontology has 
several features such as classes, sub classes, object property, data property, 
individual or instances etc. Ontology is created on the basis of  RDF query 
language. It plays an important role in semantic web, information extraction, 
artificial intelligence, natural language processing, and knowledge 
management etc. In this work, a food ontology is created which covers the 
food domain of  Qur’an by using protege ontology editor 4.3 version.

Stanford CoreNLP Parser
CoreNLP is one of  the most important toolkits for natural language 
processing which is implemented in java language and support several 
programming languages such as python, C# etc. CoreNLP parser enables 

users to derive lingual annotations including token and sentence splitting, 
parts of  speech tagging, named entities recognition (NER), numeric and time 
values, dependency parsing and constituency parses, sentiment analysis, 
quote attributions, and relations. Stanford CoreNLP makes text data analysis 
easier and more efficient. Its support four languages such as Arabic, Chinese, 
German, French, Spanish. In this work, CoreNLP parser is used to generate 
the accurate parse tree of  the user query which will be used in the triplet 
extraction algorithm as input.

Natural language query
Natural language processing (NLP) enables software to "recognize" typical 
human language or written material as input and, depending on the 
application, respond to it.

Description of  triplet extraction algorithm
During the literature review phases, reviewed various research papers and 
found two algorithms such as multi liaison algorithm (Jivani, Shingala, & 
Virparia, 2011) and triplet extraction algorithm (Rusu, Dali, Fortuna, 
Grobelnik, & Mladenic, 2007) which are able to generate triple from 
sentences. Among these algorithms multi liaison algorithm generates 
multiple triple and multiple relations which is not consistent with this 
proposed thesis. Because the ontology dictionary has created based on the 
single triple and relation. But triplet extraction algorithm (Rusli, Ridzuan, 
Zaki, Sayuti, & Salam, 2018) can generate single triple from user query and 
for that reason this algorithm is used in this argument.

Triplet extraction algorithm
According to triplet extraction algorithm (Rusli, Ridzuan, Zaki, Sayuti, & 
Salam, 2018) the user query is divided into three sub parse tree such as noun 
phrase or NP sub tree, verbal phrase or VP sub tree and full stop (.) or 
question mark(?) the root of  tree will be S. For finding subject from the query 
the noun phrase sub tree is used as argument of  EXTRACT_SUBJECT 
function. For this purpose, breadth first search is used and the first 
descendant of  NP sub tree that is a noun is selected as subject. After getting 
subject it is used as argument of  EXTRACT-ATTRIBUTES function to test 
whether the subject has any attribute. For finding predicate from the user 
query the VP sub tree is used as argument of  EXTRACT-PREDICATE 
function. The deepest verb descendant of  the verb phrase is selected as 
predicate of  query. After getting predicate it is used as argument of  
EXTRACT-ATTRIBUTES function to test whether the predicate has any 

attribute. For searching object from the user query three different sub tree is 
used as argument of  EXTRACT-OBJECT function. All siblings of  the VP 
sub tree containing the predicate. The sub trees are PP (prepositional phrase), 
NP (noun phrase) and ADJP (adjective phrase). In NP and PP, we search for 
the first noun, while in ADJP we find the first adjective. Getting object, it is 
used as argument of  EXTRACT-ATTRIBUTES function to test whether the 
object has any attribute value.

Resource description framework (RDF) for query language
The Resource Description Framework (RDF) is a W3C family and a standard 
web-based data exchange model. It is a framework to represent statements in 
form of  triple. The triple consists of  three components, the subject, the 
predicate and the object. A triple is a single edge that connects two nodes. It 
identifies the binary relationship between the subject and the object through 
the predicate. Predicate of  a triple is basically presenting the object property 
of  ontology. There are some common serialization formats are used as RDF 
technology such as, turtle, N-triples, JSONLD, N3 and RDF/XML format.
For example: Allah sent provision

Here ‘Allah’ is the subject ‘sent’ is predicate, and the object is ‘provisions’. To 
retrieve information about what provisions Allah (SWT) are sent for the 
followers of  Moses(A) above triple is used as RDF language.

Resource Description Framework Schema (RDFS) for data modeling
RDF Schema or Resource Description Framework Schema is commonly 
known as RDFS. It covers basic data modeling vocabulary for RDF data. 
This is an extended version of  foundational RDF lexicon. Hierarchies of  
classes and properties are created by using RDFS. It contains basically two 
types of  vocabulary such as classes and properties. Among classes the 
following components are used such as resources, class, literal, data type. 
Among properties the following components are used as RDFS vocabulary 
such as domain, ranges, comment, label, sub class of, sub property of  etc.

Semantic search used to improve search accuracy
The term "semantic" explains the meaning of  a something. In others words, 
Semantics is described as the analysis of  words, the research of  the definition 
of  words and the analyze of  the logic of  words. Semantic search improves 
search accuracy by evaluating searcher intent with effective understanding, 
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10.4. Digital discrimination: Da’wah should reach every part of  society, but 
not every segment of  society is covered by the ICT, which creates the digital 
divide. Efforts should be made to bring disadvantaged Muslims into the 
realm of  information and communications technology (ICT).

11. How can ICT be better used to propagate Islam
ICT manifests great potentiality in communication and cooperation areas. It 
is information and communication technology that transformed this world 
into a community through connecting people around the world in various 
ways. In the same way, calling people towards Islam became an effortless job.           
 Moreover, the digital era lessened the distance among people. This may 
facilitate the preach of  Islam along with its positive aspects. In this case, the 
following aspects of  information and technology can be noted:             

Internationalization of  Da’wah
Online media and the internet has brought the entire world in a single frame. 
Educative materials, news, and other media may easily be shared with all over 
the internet. In addition to this, many Islamic scholars started using this 
online platform to spread the message of  Islam. Thus, Da'wah has been 
globalized.

Enormous promotion
Globalization, like information technology, shaped the globe like a global 
village, while internet media may act as a successful marketing tool. Many 
Islamic scholars utilize social media to spread the message of  Islam. It is 
because of  internet media that a Bayyan of  an American Islamic scholar may 
reach people around the world. Da'wah gains contemporary, diverse modes 
of  expression, and even iconoclasts along with traditional ways of  
expression. 

Convenient in accessibility
A variety of  technical breakthroughs provided accessibility that made this 
technique possible. As previously said, more than 1.6 billion Muslims live at 
different places across the world, and they expect access to Islamic teachings. 
The accessibility to Da'wah became possible by the most recent technological 
advancements. Both social media and online media enhanced the accessibility 
of  Da'wah videos, blogs, and lectures, as well as altered the new structures of  
accessible Da'wah content.

Advanced technology
Muslim community saw the significant modifications over the previous 
quarter-century done by internal technical progress and globalization 
processes. One of  the outcomes was that the Islamic Scholars got identities 
and new methods of  Islamic teaching. To reach large number of  people, 
Islamic scholars are using various sorts of  technical tools. Thus, the digital 
revolution modernized Da'wah. On the flip side, a more contemporary and 
effective form of  Islamic teachings also influenced by technological tools.

Better protrusion of  Islam
To summarize, one convenience that information technology offers to 
Islamic preaching is to represent the most accurate images of  Islam and its 
teachings. Following the terrorist attacks of  September 11, 2001, Muslims all 
around the world faced the worst destiny, and many Islamic academics are 
attempting to demonstrate the genuine essence of  Islam. Information 
technology can be a useful instrument to convey Islam in a positive manner 
which may eradicate the stereotypical representations of  Islam. Thus, the 
misconceptions regarding Islam can be reduced as the research suggests.

12. Conclusion 
The present paper demonstrates the importance of  sources of  media in 
Islamic da’wah in a plural society. Media is an important tool of  
communication between people without the restriction of  time and space. Its 
different forms and types are key elements in preaching Islam in Muslim and 
non-Muslim community. Undoubtedly, Islamic da’wah can be carried out 
actively and effectively by adhering the Prophetic principles and media 
strategies in a multi-cultural and diverse plural society. Therefore, media in 
general and social media in particular offering effective roles in da’wah 
activities by projecting positive image of  Islam in a diverse culture and plural 
society.
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1. Introduction
The Qur’an is the perfect way of  life in Islam. It is the bearer of  all 
knowledge and information of  all domains. The knowledge of  Qur’an is 
scattered in various chapters, verses. It is the complete and best guideline to 
live one's life and seeking Allah's pleasure. Al-Qur’an consist of  30 divisions 
(Juz), 114 chapters (sura), 6236 verses (ayah), and less than 80,000 words 
(Ta'a, Abed, & Ahmad, 2017). Islamic knowledge and 
information can be gained through the understanding and 
analyzing of  Al Qur’an. Qur’an contains all the domains of  
life and food is one of  the biggest domains of  the Qur’an. As 
Qur’an is the reservoir of  different various domains, this 
research work mainly focuses on the concepts of  food 
domain of  Quran. The concept of  food domain that has not 
yet been researched in details. The fastest way to get 
information about Quranic food is to able to search it and get 
instant results based on the user query. Therefore, the 

purpose of  this work is to develop a semantic web technology application for 
retrieving food related concept from the holy Qur’an where users can search 
for any food related topic from the Qur’an using natural language query. 
 The web searching systems that are based on keyword search have low 
precision, most of  the time, keyword-based search leads inaccurate and 
irrelevant result dealing with the ambiguity of  natural language (Yauri, Kadir, 
Azman, & Murad, 2014). For solving the existing web searching problem 
semantic web technology was introduced by the World Wide Web 
Consortium(W3C) and in this work semantic search approach is used so that 
semantic search is basically user friendly and more efficient in case of  
information retrieval system. This proposed work is basically based on the 
ontological technique which is the technical way of  knowledge 
representation of  a collection of  objects and their relationships. Ontological 
technique is the best suitable approach for extracting information from a 
certain domain. So, for extracting about food related knowledge, in this work 
ontological approach is used to create food ontology. In this research work, 
the methodology consists of  two phases. First phase is to generate triple 
from user query. For generating triple from user query triplet extraction 
algorithm is used. The second phase is to design ontology by using protege 
ontology editor 4.3 version based on RDF/OWL language designing the 
necessary system for the construction of  a unified and integrated ontology 
for the food domain referred to in the Holy Quran. After reviewing 
literatures, the following terms and topics are found which are related with 
this proposed work. So, briefly describes these terms in the following.

Ontology
Ontology is a complete understanding of  a series of  data and ideas about a 
specific area and identifies how these concepts are interlinked. Ontology has 
several features such as classes, sub classes, object property, data property, 
individual or instances etc. Ontology is created on the basis of  RDF query 
language. It plays an important role in semantic web, information extraction, 
artificial intelligence, natural language processing, and knowledge 
management etc. In this work, a food ontology is created which covers the 
food domain of  Qur’an by using protege ontology editor 4.3 version.

Stanford CoreNLP Parser
CoreNLP is one of  the most important toolkits for natural language 
processing which is implemented in java language and support several 
programming languages such as python, C# etc. CoreNLP parser enables 

users to derive lingual annotations including token and sentence splitting, 
parts of  speech tagging, named entities recognition (NER), numeric and time 
values, dependency parsing and constituency parses, sentiment analysis, 
quote attributions, and relations. Stanford CoreNLP makes text data analysis 
easier and more efficient. Its support four languages such as Arabic, Chinese, 
German, French, Spanish. In this work, CoreNLP parser is used to generate 
the accurate parse tree of  the user query which will be used in the triplet 
extraction algorithm as input.

Natural language query
Natural language processing (NLP) enables software to "recognize" typical 
human language or written material as input and, depending on the 
application, respond to it.

Description of  triplet extraction algorithm
During the literature review phases, reviewed various research papers and 
found two algorithms such as multi liaison algorithm (Jivani, Shingala, & 
Virparia, 2011) and triplet extraction algorithm (Rusu, Dali, Fortuna, 
Grobelnik, & Mladenic, 2007) which are able to generate triple from 
sentences. Among these algorithms multi liaison algorithm generates 
multiple triple and multiple relations which is not consistent with this 
proposed thesis. Because the ontology dictionary has created based on the 
single triple and relation. But triplet extraction algorithm (Rusli, Ridzuan, 
Zaki, Sayuti, & Salam, 2018) can generate single triple from user query and 
for that reason this algorithm is used in this argument.

Triplet extraction algorithm
According to triplet extraction algorithm (Rusli, Ridzuan, Zaki, Sayuti, & 
Salam, 2018) the user query is divided into three sub parse tree such as noun 
phrase or NP sub tree, verbal phrase or VP sub tree and full stop (.) or 
question mark(?) the root of  tree will be S. For finding subject from the query 
the noun phrase sub tree is used as argument of  EXTRACT_SUBJECT 
function. For this purpose, breadth first search is used and the first 
descendant of  NP sub tree that is a noun is selected as subject. After getting 
subject it is used as argument of  EXTRACT-ATTRIBUTES function to test 
whether the subject has any attribute. For finding predicate from the user 
query the VP sub tree is used as argument of  EXTRACT-PREDICATE 
function. The deepest verb descendant of  the verb phrase is selected as 
predicate of  query. After getting predicate it is used as argument of  
EXTRACT-ATTRIBUTES function to test whether the predicate has any 

attribute. For searching object from the user query three different sub tree is 
used as argument of  EXTRACT-OBJECT function. All siblings of  the VP 
sub tree containing the predicate. The sub trees are PP (prepositional phrase), 
NP (noun phrase) and ADJP (adjective phrase). In NP and PP, we search for 
the first noun, while in ADJP we find the first adjective. Getting object, it is 
used as argument of  EXTRACT-ATTRIBUTES function to test whether the 
object has any attribute value.

Resource description framework (RDF) for query language
The Resource Description Framework (RDF) is a W3C family and a standard 
web-based data exchange model. It is a framework to represent statements in 
form of  triple. The triple consists of  three components, the subject, the 
predicate and the object. A triple is a single edge that connects two nodes. It 
identifies the binary relationship between the subject and the object through 
the predicate. Predicate of  a triple is basically presenting the object property 
of  ontology. There are some common serialization formats are used as RDF 
technology such as, turtle, N-triples, JSONLD, N3 and RDF/XML format.
For example: Allah sent provision

Here ‘Allah’ is the subject ‘sent’ is predicate, and the object is ‘provisions’. To 
retrieve information about what provisions Allah (SWT) are sent for the 
followers of  Moses(A) above triple is used as RDF language.

Resource Description Framework Schema (RDFS) for data modeling
RDF Schema or Resource Description Framework Schema is commonly 
known as RDFS. It covers basic data modeling vocabulary for RDF data. 
This is an extended version of  foundational RDF lexicon. Hierarchies of  
classes and properties are created by using RDFS. It contains basically two 
types of  vocabulary such as classes and properties. Among classes the 
following components are used such as resources, class, literal, data type. 
Among properties the following components are used as RDFS vocabulary 
such as domain, ranges, comment, label, sub class of, sub property of  etc.

Semantic search used to improve search accuracy
The term "semantic" explains the meaning of  a something. In others words, 
Semantics is described as the analysis of  words, the research of  the definition 
of  words and the analyze of  the logic of  words. Semantic search improves 
search accuracy by evaluating searcher intent with effective understanding, 

ProvisionsAllah Sent
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concept matching, synonyms, and natural language algorithms, etc. Semantic 
search has the capacity to decide which you signify when you type a query 
and then return search results that do not necessarily match the entries or 
words you entered in your query. This research proposed a semantic 
technique that aims to overcome the problems associated with traditional 
searching for keywords in order to improve the search ability of  Quranic 
information. Most people rely on search engines to extract and express 
knowledge about particular Quran fields from a variety of  resources. All the 
results returned by search engines are not always relevant and accurate 
because most of  search engines are keyword based. Moreover, it is difficult 
for a naive user to confirm that the results obtained are noteworthy to the 
user request. Therefore, Semantic web plays a major role in explaining the 
relevance of  the search results. This semantic search method permits users to 
find verses and concepts semantically related to food found in the Qur'an 
and their associated relationships.

1.1. Problem statement
Qur'an is a large termination stage of  information of  various domains. There 
are many domains mentioned in the Qur’an which are not yet investigated or 
researched elaborately, especially food domain. For this reason, users can not 
find any dependable source from which they can obtain knowledge about 
food related concepts from holy Qur’an. When users search any specific 
topic from the Qur’an by using internet or any search engines, the returned 
results by search engines are not fully accurate because most of  the search 
engines based on keyword method. Furthermore, when users input a natural 
language query on any search engines the users have to disappoint with the 
returned result. As a result, when users search a specific relation between two 
or more object, they don't find expected result. Because these engines returns 
result based on keyword. For solving this problem, this work proposed a 
semantic search method by which the user can find the specific answer and 
relation among the concept based on their own query. Ontology is one of  the 
most suitable approaches to retrieve information or concept from the holy 
Qur’an. It is a platform to represent a collection of  facts and objects and 
their relationship. So, this research proposed the development of  ontological 
semantic search method for the food domain of  holy Qur’an Qur’an using 
natural language query.

1.2. Research objectives
a. To develop an ontological semantic based method so that user can 
search food related verses and concept from holy Quran easily using 

natural language query.
b. To generate triple (which consist of  subject, predicate and object) 
from user query by using Triplet Extraction algorithm for creating 
SPARQL query and to integrate the food ontology with the Apache Jena 
Fuseki server so that SPARQL query can efficiently search the expected 
result.  
c. To run the SPARQL query in the Apache Jena Fuseki server. When 
the SPARQL query is run, it searches the verses or concept according to 
the relevant user query semantically from the food ontology dictionary 
and then presents the expected result.

The remaining sections of  this article are organized as follows: section 2 
discusses the review of  literature, section 3 discusses the suggested system's 
approach, section 4 provides the experimental results and discussion, and 
section 5 concludes. 

2. Review of  previous works
There has been much research done in the field of  ontology and the 
mechanism of  retrieval of  information. In Sadi, et al. (2016) and Khan, et al. 
(2017) implemented an ontological model of  concepts related to nature 
described in the Quranic verses, which are spread over different chapters. A 
search method based on ontology to answer related queries in the Qur'an 
using recall and precision measurements is proposed in Safee, et al. (2018). In 
this paper they apply both semantic and keyword search which simply called 
hybrid search method. Developed a Quranic ontology that represents the 
meaning of  words and their relations by using Quranic ontology based 
semantic search approach (Beirade, Azzoune, & Zegour, 2021). In (Khan, 
Saqlain, Shoaib, & Sher, 2013), proposed an ontology for extracting the 
concept of  birds and animals mentioned in the holy Qur’an using semantic 
search. A system that helps the end user to query and explore the Qur’an 
ontology and their working domain noun concepts identified in Al-Qur’an 
(Yauri, Kadir, Azman, & Murad, 2013). A semantic based Quranic ontology 
is done using natural language query where they included the historical 
concepts of  Quran in their domain (Yauri, Kadir, Azman, & Murad, 2014). 
To implement their methodology n-gram maximum likelihood estimate 
model and n-gram maximum entropy model are used. Ontology-based 
keyword pattern matching approach is proposed where they develop a search 
strategy to retrieve authentic and relevant verses in Al-Qur'an using ontology 
(Ta’a, Abed, Ali, & Ahmad, 2016). Identifying relevant experimental studies 
from various modern electronic data sources (SLR) (Rusli, Ridzuan, Zaki, 

Sayuti, & Salam, 2018). Proposed an ontological model for Arabic language 
vocabulary to retrieve the concepts of  place nouns from holly Qur'an 
(Alromima, Moawad, Elgohary, & Aref, 2015). In (Yauri, Kadir, Azman, & 
Murad, 2013; Yauri, Kadir, Azman, & Murad, 2012), an ontology lexicon 
semantic search system in the Qur'an domain. They run 40 queries and most 
of  the queries successfully return the result. Developed theme-based 
keyword pattern matching approach that aided the search for Al-Qur'an 
ontology and the retrieval of  Al-Qur'an knowledge (Ta'a, Abed, & Ahmad, 
2017). In Shmeisani, Tartir, Al-Na’ssaan, and Naji (2014) proposed a 
semantic approach to represent Quranic content and interpret user questions 
written in Arabic. Salat domain is included in (Islam & Laeeq, 2019) where an 
ontological application is developed that can answer salat related queries 
from user. An algorithm is implemented in Rusu, Dali, Fortuna, Grobelnik, 
and Mladenic (2007) that can generate triple by using open NLP, Stanford 
parser, link parser and mini par parser. A multi liaison algorithm is 
implemented in (Jivani, Shingala, & Virparia, 2011) which can generate 
multiple triple and multiple relationship from user query. Proposed a 
ontological based and pattern based application in Ismail, Rahman, Bakar, 
and Makhtar (2018) which retrieve Hajj related concept and verse from holy 
Qur'an using shallow NLP.

3. Methodology of  the proposed system
This research aims to develop a semantic search method for retrieving food 
related verses and concepts from holy Quran using natural language query. 
To attain the research goal this research involves the following steps.

 
Fig 1: Outline of  the Recommended Methodology

 Firstly, user have to start the program, then user have to give input a 
question using natural language query. For example, “What are the foods 
Allah forbade for human in Qur’an”. The next step is to generate parse tree 
from user query. For generating parse tree from user query Stanford Core 

NLP server is used. Then the next step is to generate triple from parse tree. 
For generating triple from parse tree Triplet Extraction Algorithm is used. 
Then the SPARQL query is created by using triple in the next step. When the 
SPARQL query is run it searches the expected result in the food ontology 
dictionary. If  the SPARQL query is matched with any result then the 
expected output is return in the Apache Jena Fuseki server.

3.1. Generating parse tree from user query by using Stanford core NLP
To generate parse tree from user queries there are four types of  parse tree 
generator can be used Stanford parser, Link parser, Open NLP parser and 
Minipar parser. In Rusu, Dali, Fortuna, Grobelnik, and Mladenic (2007) the 
performance of  these parser are defined as like as, Stanford parser can 
generate 118 triples within 178.1 seconds. The sentences parsed by the Open 
NLP parser in 29.95 seconds and generates 168 triples. Link parser can 
generate 110 triples within 271 seconds. Sentences have been parsed by Mini 
par in 104 seconds and generates 153 triples. Among these four parsers Open 
NLP has the highest performance which is best suitable in the C# platform. 
Since the triplet extraction algorithm is implemented in python, Stanford 
CoreNLP parser has been used instead of  Open NLP where two parsers give 
the same performance.

 
Fig 2: Generating Parse Trees from User Query by Using Stanford CoreNLP Parser

3.2. Generating triple from parse tree by using triplet extraction algorithm
The next step is to generate triple from parse tree. The triples are generated 
by the use of  triplet extraction algorithm. 

Triplet Extraction Algorithm 

function TRIPLET-EXTRACTION(sentence) returns a solution, or failure
result ← EXTRACT-SUBJECT(NP_sub-tree)
� EXTRACT-PREDICATE(VP_sub-tree)
� EXTRACT-OBJECT(VP_siblings)
if  result ≠ failure then return result
else return failure
function EXTRACT-ATTRIBUTES(word) returns a solution, or failure
// search among the word’s siblings
if  adjective(word) result ← all RB siblings
else if  noun(word)
result ← all DT, PRP$, POS, JJ, CD, ADJP, QP, NP siblings.
else if  verb(word)
result ← all ADVP siblings
// search among the word’s uncles
if  noun(word) or adjective(word)
if  uncle = PP result ← uncle sub-tree
else if  verb(word) and (uncle = verb)   result ← uncle sub-tree
if  result ≠ failure then return result
else return failure.
function EXTRACT-SUBJECT(NP_sub-tree) returns a solution, or failure
subject ← first noun found in NP_sub-tree
Subject attributes ←EXTRACT-ATTRIBUTES(subject)
result ← subject � subject-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-PREDICATE(VP_sub-tree) returns a solution, or failure
predicate ← deepest verb found in VP_sub-tree
predicate-attributes ←EXTRACT-ATTRIBUTES(predicate)
result ← predicate � predicate-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-OBJECT(VP_sub-tree) returns a solution, or failure
siblings ← find NP, PP and ADJP siblings of  VP_sub-tree.
for each value in siblings do
if  value = NP or PP       object ← first noun in value
else      object ← first adjective in value
Object-attributes ←EXTRACT-ATTRIBUTES(object)
result ← object � object-attributes
if  result ≠ failure then return result
else return failure.

 The triplet extraction algorithm used to convert user query to triple. The 
time complexity is O(n3+n) and worst-case complexity is O (n3); where n 
stands for order of  operations. And this algorithm cannot fully extract all 
triplets from the query sentences because it cannot recognize if  that input 

sentence may contain more than one subject, predicate and object (Ismail, 
Rahman, Bakar, & Makhtar, 2018).
 In that case, a sentence is represented as a parse tree generated by 
Stanford CoreNLP parser and divided three sub tree like a noun phrase (NP), 
a verbal phrase (VP) and the full stop (.). To find the subject from user query 
the algorithm searches the NP sub tree using breadth first search and the first 
noun of  NP sub tree is selected as subject. To find the predicate of  the 
sentence this algorithm searches the VP sub tree and the deepest verb of  VP 
sub tree will decide as predicate of  query. The objects are found in VP sub 
trees. The VP sub trees can be divided into three different sub trees such as 
PP (prepositional phrase), NP (noun phrase) and ADJP (adjective phrase). In 
case of  NP and PP the first noun is selected as object, in case of  ADJP the 
first adjective is selected as object.

Fig 3: Generating Triple from Parse Tree by Using Triplet Extraction Algorithm

3.3. Creating SPARQL query using triple
SPARQL means Simple Protocol and RDF Query Language which is used to 
query any data which is based on RDF. A query language is needed in order 
to retrieve information from semantic web applications. SPARQL query is 
most suitable for this purpose. SPARQL query is created by triple that consist 
of  subject, predicate and object which are generated by using triplet 
extraction algorithm. The general structure of  SPARQL query is: 
SELECT ?O
             WHERE { ?S   ?P  ?O }
 The triple (subject, predicate and object) are replaced in the SPARQL 
query such as ‘S’ is replaced by subject, ‘P’ is replaced by predicate and ‘O’ is 
replaced by the object. Then the SPARQL query is formed and the 
corresponding result of  that query is showed. For example: a query is “What 
are the foods Allah forbade for humans” while executing that query in the 
triplet extraction algorithm as a result the triple “food, forbade, humans” are 
generated and food is replaced in place of  ‘S’ forbade is replaced in place of  
‘P’ and human is placed in place of  ‘O’ in the SPARQL query. Then the 

SPARQL query will be like that:
SELECT ?human
 WHERE{Food: food  Food: forbade ?human}.

3.4. Creating food ontology using Protégé
To create food ontology the protégé OWL editor 4.3 version is used. Firstly, 
added IRI (Internationalized Resource Identifier) and prefix name. The 
ontology has various features such as, Class is the most important part of  
ontology. In fact, class is the basic building block of  an ontology. OWL 
classes are defined as sets that contains a set of  individuals. For example, a 
class Food-in-Akhirat which contains that food those are related to Akhirat. 
A class can have one or more smaller classes those are called subclass. For 
example, Food-in-hell and Food-in-paradise are the subclass of  
Food-in-Akhirat. Food ontology consist of  several classes including Allah, 
Food and Quranic verse. The class Allah contains all the Allah related 
instances. Food class contains all the subclass that are related to food and 
Quranic verse contains all the Quranic verses those are related to food of  
Quran. 
Table I: Description of  Classes
       Classes                                                   Description

Food
 Basically food class is the main class or mother class of  that food ontology. 

We divided food domain into various sub domain under  the food class. It 
includes all the sub classes that are related to food such as Food-in-Akhirat, 
Food-in-earth etc.

Food-in-Akhirat

 Food-in-Akhirat is the super class of  Food-in-Hell and Food-in-Paradise
 class. The foods which are related to hell or which foods those are provided 

to the sinners of  hell are contains in Food-in-Hell and which foods those 
are provided to the righteous people in heavens are contains in the 
Food-in-Paradise class as instance.

Food-in-Earth Food-in-Earth is the super class of   drinks, vegetables, fish, forbidden food, 
provisions, fruits etc.

Drinks
 Contains those  instances  which foods are mentioned in Qur’an as drink  

such as water, milk, honey etc.

Forbidden Food This class contains those items as instances which Allah has forbidden for 
humans to enjoy such as blood, wine, flesh of  swine.

Fruits
 Fruits class contains the various fruits mentioned in the Qur'an as instances 

such as dates, grapes, bananas, fig etc.

Vegetables

 Vegetable class contains all those instances those are vegetables are 
mentioned in the Qur’an such as onions, cucumbers, gourd, mustard seed, 
lentil, garlic etc. All the vegetables related verses from Qur’an are also 
included that class.

Provisions

 In this class, those instances are included that are mentioned in the Qur’an 
as provisions. In fact which foods are sent down by Allah from the heavens 
for the followers of  Muses (A) that foods are known as provisions.

 Instances are the basic ground level elements of  ontology. The features 
which represent the objects in the domain in which we are interested that are 
known as instances or individuals. In this food ontology various food related 
instances is used.
 Object property is one of  the most important elements of  an ontology 
which represents the relationship between two individuals. In fact, object 
properties are binary relations on individual i.e., they link two individuals 
together. Object property has various characteristics and descriptions. 
Classes, subclasses, individuals, object properties, and their domains and 
ranges are gradually added step by step in the protégé OWL editor. For this 
reason, in this work did not use any specific algorithm to design a food 
ontology database.

 
Fig 4: Overview of  food ontology

4. Experimental results and discussion
The above diagram shows how to generate a complete result from a user 
query using the proposed methodology. Firstly user has to start the program 
and then the user have to give the input a user query “Which are the milk 
related verses of  Qur’an? When the user runs the program by giving an input 
then a parse tree is generated from the user query by using the Stanford 
CoreNLP parser. After that, A triple is generated from the parse tree by using 
Triplet Extraction Algorithm that is ‘milk-related Quran’. In the next step, a 
SPARQL query is created by using triple in the apache Jena Fuseki server. 
The SPARQL query is “SELECT? Qur’an WHERE {Food:milk   
Food:related ? Qur’an}”.
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concept matching, synonyms, and natural language algorithms, etc. Semantic 
search has the capacity to decide which you signify when you type a query 
and then return search results that do not necessarily match the entries or 
words you entered in your query. This research proposed a semantic 
technique that aims to overcome the problems associated with traditional 
searching for keywords in order to improve the search ability of  Quranic 
information. Most people rely on search engines to extract and express 
knowledge about particular Quran fields from a variety of  resources. All the 
results returned by search engines are not always relevant and accurate 
because most of  search engines are keyword based. Moreover, it is difficult 
for a naive user to confirm that the results obtained are noteworthy to the 
user request. Therefore, Semantic web plays a major role in explaining the 
relevance of  the search results. This semantic search method permits users to 
find verses and concepts semantically related to food found in the Qur'an 
and their associated relationships.

1.1. Problem statement
Qur'an is a large termination stage of  information of  various domains. There 
are many domains mentioned in the Qur’an which are not yet investigated or 
researched elaborately, especially food domain. For this reason, users can not 
find any dependable source from which they can obtain knowledge about 
food related concepts from holy Qur’an. When users search any specific 
topic from the Qur’an by using internet or any search engines, the returned 
results by search engines are not fully accurate because most of  the search 
engines based on keyword method. Furthermore, when users input a natural 
language query on any search engines the users have to disappoint with the 
returned result. As a result, when users search a specific relation between two 
or more object, they don't find expected result. Because these engines returns 
result based on keyword. For solving this problem, this work proposed a 
semantic search method by which the user can find the specific answer and 
relation among the concept based on their own query. Ontology is one of  the 
most suitable approaches to retrieve information or concept from the holy 
Qur’an. It is a platform to represent a collection of  facts and objects and 
their relationship. So, this research proposed the development of  ontological 
semantic search method for the food domain of  holy Qur’an Qur’an using 
natural language query.

1.2. Research objectives
a. To develop an ontological semantic based method so that user can 
search food related verses and concept from holy Quran easily using 

natural language query.
b. To generate triple (which consist of  subject, predicate and object) 
from user query by using Triplet Extraction algorithm for creating 
SPARQL query and to integrate the food ontology with the Apache Jena 
Fuseki server so that SPARQL query can efficiently search the expected 
result.  
c. To run the SPARQL query in the Apache Jena Fuseki server. When 
the SPARQL query is run, it searches the verses or concept according to 
the relevant user query semantically from the food ontology dictionary 
and then presents the expected result.

The remaining sections of  this article are organized as follows: section 2 
discusses the review of  literature, section 3 discusses the suggested system's 
approach, section 4 provides the experimental results and discussion, and 
section 5 concludes. 

2. Review of  previous works
There has been much research done in the field of  ontology and the 
mechanism of  retrieval of  information. In Sadi, et al. (2016) and Khan, et al. 
(2017) implemented an ontological model of  concepts related to nature 
described in the Quranic verses, which are spread over different chapters. A 
search method based on ontology to answer related queries in the Qur'an 
using recall and precision measurements is proposed in Safee, et al. (2018). In 
this paper they apply both semantic and keyword search which simply called 
hybrid search method. Developed a Quranic ontology that represents the 
meaning of  words and their relations by using Quranic ontology based 
semantic search approach (Beirade, Azzoune, & Zegour, 2021). In (Khan, 
Saqlain, Shoaib, & Sher, 2013), proposed an ontology for extracting the 
concept of  birds and animals mentioned in the holy Qur’an using semantic 
search. A system that helps the end user to query and explore the Qur’an 
ontology and their working domain noun concepts identified in Al-Qur’an 
(Yauri, Kadir, Azman, & Murad, 2013). A semantic based Quranic ontology 
is done using natural language query where they included the historical 
concepts of  Quran in their domain (Yauri, Kadir, Azman, & Murad, 2014). 
To implement their methodology n-gram maximum likelihood estimate 
model and n-gram maximum entropy model are used. Ontology-based 
keyword pattern matching approach is proposed where they develop a search 
strategy to retrieve authentic and relevant verses in Al-Qur'an using ontology 
(Ta’a, Abed, Ali, & Ahmad, 2016). Identifying relevant experimental studies 
from various modern electronic data sources (SLR) (Rusli, Ridzuan, Zaki, 

Sayuti, & Salam, 2018). Proposed an ontological model for Arabic language 
vocabulary to retrieve the concepts of  place nouns from holly Qur'an 
(Alromima, Moawad, Elgohary, & Aref, 2015). In (Yauri, Kadir, Azman, & 
Murad, 2013; Yauri, Kadir, Azman, & Murad, 2012), an ontology lexicon 
semantic search system in the Qur'an domain. They run 40 queries and most 
of  the queries successfully return the result. Developed theme-based 
keyword pattern matching approach that aided the search for Al-Qur'an 
ontology and the retrieval of  Al-Qur'an knowledge (Ta'a, Abed, & Ahmad, 
2017). In Shmeisani, Tartir, Al-Na’ssaan, and Naji (2014) proposed a 
semantic approach to represent Quranic content and interpret user questions 
written in Arabic. Salat domain is included in (Islam & Laeeq, 2019) where an 
ontological application is developed that can answer salat related queries 
from user. An algorithm is implemented in Rusu, Dali, Fortuna, Grobelnik, 
and Mladenic (2007) that can generate triple by using open NLP, Stanford 
parser, link parser and mini par parser. A multi liaison algorithm is 
implemented in (Jivani, Shingala, & Virparia, 2011) which can generate 
multiple triple and multiple relationship from user query. Proposed a 
ontological based and pattern based application in Ismail, Rahman, Bakar, 
and Makhtar (2018) which retrieve Hajj related concept and verse from holy 
Qur'an using shallow NLP.

3. Methodology of  the proposed system
This research aims to develop a semantic search method for retrieving food 
related verses and concepts from holy Quran using natural language query. 
To attain the research goal this research involves the following steps.

 
Fig 1: Outline of  the Recommended Methodology

 Firstly, user have to start the program, then user have to give input a 
question using natural language query. For example, “What are the foods 
Allah forbade for human in Qur’an”. The next step is to generate parse tree 
from user query. For generating parse tree from user query Stanford Core 

NLP server is used. Then the next step is to generate triple from parse tree. 
For generating triple from parse tree Triplet Extraction Algorithm is used. 
Then the SPARQL query is created by using triple in the next step. When the 
SPARQL query is run it searches the expected result in the food ontology 
dictionary. If  the SPARQL query is matched with any result then the 
expected output is return in the Apache Jena Fuseki server.

3.1. Generating parse tree from user query by using Stanford core NLP
To generate parse tree from user queries there are four types of  parse tree 
generator can be used Stanford parser, Link parser, Open NLP parser and 
Minipar parser. In Rusu, Dali, Fortuna, Grobelnik, and Mladenic (2007) the 
performance of  these parser are defined as like as, Stanford parser can 
generate 118 triples within 178.1 seconds. The sentences parsed by the Open 
NLP parser in 29.95 seconds and generates 168 triples. Link parser can 
generate 110 triples within 271 seconds. Sentences have been parsed by Mini 
par in 104 seconds and generates 153 triples. Among these four parsers Open 
NLP has the highest performance which is best suitable in the C# platform. 
Since the triplet extraction algorithm is implemented in python, Stanford 
CoreNLP parser has been used instead of  Open NLP where two parsers give 
the same performance.

 
Fig 2: Generating Parse Trees from User Query by Using Stanford CoreNLP Parser

3.2. Generating triple from parse tree by using triplet extraction algorithm
The next step is to generate triple from parse tree. The triples are generated 
by the use of  triplet extraction algorithm. 

Triplet Extraction Algorithm 

function TRIPLET-EXTRACTION(sentence) returns a solution, or failure
result ← EXTRACT-SUBJECT(NP_sub-tree)
� EXTRACT-PREDICATE(VP_sub-tree)
� EXTRACT-OBJECT(VP_siblings)
if  result ≠ failure then return result
else return failure
function EXTRACT-ATTRIBUTES(word) returns a solution, or failure
// search among the word’s siblings
if  adjective(word) result ← all RB siblings
else if  noun(word)
result ← all DT, PRP$, POS, JJ, CD, ADJP, QP, NP siblings.
else if  verb(word)
result ← all ADVP siblings
// search among the word’s uncles
if  noun(word) or adjective(word)
if  uncle = PP result ← uncle sub-tree
else if  verb(word) and (uncle = verb)   result ← uncle sub-tree
if  result ≠ failure then return result
else return failure.
function EXTRACT-SUBJECT(NP_sub-tree) returns a solution, or failure
subject ← first noun found in NP_sub-tree
Subject attributes ←EXTRACT-ATTRIBUTES(subject)
result ← subject � subject-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-PREDICATE(VP_sub-tree) returns a solution, or failure
predicate ← deepest verb found in VP_sub-tree
predicate-attributes ←EXTRACT-ATTRIBUTES(predicate)
result ← predicate � predicate-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-OBJECT(VP_sub-tree) returns a solution, or failure
siblings ← find NP, PP and ADJP siblings of  VP_sub-tree.
for each value in siblings do
if  value = NP or PP       object ← first noun in value
else      object ← first adjective in value
Object-attributes ←EXTRACT-ATTRIBUTES(object)
result ← object � object-attributes
if  result ≠ failure then return result
else return failure.

 The triplet extraction algorithm used to convert user query to triple. The 
time complexity is O(n3+n) and worst-case complexity is O (n3); where n 
stands for order of  operations. And this algorithm cannot fully extract all 
triplets from the query sentences because it cannot recognize if  that input 

sentence may contain more than one subject, predicate and object (Ismail, 
Rahman, Bakar, & Makhtar, 2018).
 In that case, a sentence is represented as a parse tree generated by 
Stanford CoreNLP parser and divided three sub tree like a noun phrase (NP), 
a verbal phrase (VP) and the full stop (.). To find the subject from user query 
the algorithm searches the NP sub tree using breadth first search and the first 
noun of  NP sub tree is selected as subject. To find the predicate of  the 
sentence this algorithm searches the VP sub tree and the deepest verb of  VP 
sub tree will decide as predicate of  query. The objects are found in VP sub 
trees. The VP sub trees can be divided into three different sub trees such as 
PP (prepositional phrase), NP (noun phrase) and ADJP (adjective phrase). In 
case of  NP and PP the first noun is selected as object, in case of  ADJP the 
first adjective is selected as object.

Fig 3: Generating Triple from Parse Tree by Using Triplet Extraction Algorithm

3.3. Creating SPARQL query using triple
SPARQL means Simple Protocol and RDF Query Language which is used to 
query any data which is based on RDF. A query language is needed in order 
to retrieve information from semantic web applications. SPARQL query is 
most suitable for this purpose. SPARQL query is created by triple that consist 
of  subject, predicate and object which are generated by using triplet 
extraction algorithm. The general structure of  SPARQL query is: 
SELECT ?O
             WHERE { ?S   ?P  ?O }
 The triple (subject, predicate and object) are replaced in the SPARQL 
query such as ‘S’ is replaced by subject, ‘P’ is replaced by predicate and ‘O’ is 
replaced by the object. Then the SPARQL query is formed and the 
corresponding result of  that query is showed. For example: a query is “What 
are the foods Allah forbade for humans” while executing that query in the 
triplet extraction algorithm as a result the triple “food, forbade, humans” are 
generated and food is replaced in place of  ‘S’ forbade is replaced in place of  
‘P’ and human is placed in place of  ‘O’ in the SPARQL query. Then the 

SPARQL query will be like that:
SELECT ?human
 WHERE{Food: food  Food: forbade ?human}.

3.4. Creating food ontology using Protégé
To create food ontology the protégé OWL editor 4.3 version is used. Firstly, 
added IRI (Internationalized Resource Identifier) and prefix name. The 
ontology has various features such as, Class is the most important part of  
ontology. In fact, class is the basic building block of  an ontology. OWL 
classes are defined as sets that contains a set of  individuals. For example, a 
class Food-in-Akhirat which contains that food those are related to Akhirat. 
A class can have one or more smaller classes those are called subclass. For 
example, Food-in-hell and Food-in-paradise are the subclass of  
Food-in-Akhirat. Food ontology consist of  several classes including Allah, 
Food and Quranic verse. The class Allah contains all the Allah related 
instances. Food class contains all the subclass that are related to food and 
Quranic verse contains all the Quranic verses those are related to food of  
Quran. 
Table I: Description of  Classes
       Classes                                                   Description

Food
 Basically food class is the main class or mother class of  that food ontology. 

We divided food domain into various sub domain under  the food class. It 
includes all the sub classes that are related to food such as Food-in-Akhirat, 
Food-in-earth etc.

Food-in-Akhirat

 Food-in-Akhirat is the super class of  Food-in-Hell and Food-in-Paradise
 class. The foods which are related to hell or which foods those are provided 

to the sinners of  hell are contains in Food-in-Hell and which foods those 
are provided to the righteous people in heavens are contains in the 
Food-in-Paradise class as instance.

Food-in-Earth Food-in-Earth is the super class of   drinks, vegetables, fish, forbidden food, 
provisions, fruits etc.

Drinks
 Contains those  instances  which foods are mentioned in Qur’an as drink  

such as water, milk, honey etc.

Forbidden Food This class contains those items as instances which Allah has forbidden for 
humans to enjoy such as blood, wine, flesh of  swine.

Fruits
 Fruits class contains the various fruits mentioned in the Qur'an as instances 

such as dates, grapes, bananas, fig etc.

Vegetables

 Vegetable class contains all those instances those are vegetables are 
mentioned in the Qur’an such as onions, cucumbers, gourd, mustard seed, 
lentil, garlic etc. All the vegetables related verses from Qur’an are also 
included that class.

Provisions

 In this class, those instances are included that are mentioned in the Qur’an 
as provisions. In fact which foods are sent down by Allah from the heavens 
for the followers of  Muses (A) that foods are known as provisions.

 Instances are the basic ground level elements of  ontology. The features 
which represent the objects in the domain in which we are interested that are 
known as instances or individuals. In this food ontology various food related 
instances is used.
 Object property is one of  the most important elements of  an ontology 
which represents the relationship between two individuals. In fact, object 
properties are binary relations on individual i.e., they link two individuals 
together. Object property has various characteristics and descriptions. 
Classes, subclasses, individuals, object properties, and their domains and 
ranges are gradually added step by step in the protégé OWL editor. For this 
reason, in this work did not use any specific algorithm to design a food 
ontology database.

 
Fig 4: Overview of  food ontology

4. Experimental results and discussion
The above diagram shows how to generate a complete result from a user 
query using the proposed methodology. Firstly user has to start the program 
and then the user have to give the input a user query “Which are the milk 
related verses of  Qur’an? When the user runs the program by giving an input 
then a parse tree is generated from the user query by using the Stanford 
CoreNLP parser. After that, A triple is generated from the parse tree by using 
Triplet Extraction Algorithm that is ‘milk-related Quran’. In the next step, a 
SPARQL query is created by using triple in the apache Jena Fuseki server. 
The SPARQL query is “SELECT? Qur’an WHERE {Food:milk   
Food:related ? Qur’an}”.
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concept matching, synonyms, and natural language algorithms, etc. Semantic 
search has the capacity to decide which you signify when you type a query 
and then return search results that do not necessarily match the entries or 
words you entered in your query. This research proposed a semantic 
technique that aims to overcome the problems associated with traditional 
searching for keywords in order to improve the search ability of  Quranic 
information. Most people rely on search engines to extract and express 
knowledge about particular Quran fields from a variety of  resources. All the 
results returned by search engines are not always relevant and accurate 
because most of  search engines are keyword based. Moreover, it is difficult 
for a naive user to confirm that the results obtained are noteworthy to the 
user request. Therefore, Semantic web plays a major role in explaining the 
relevance of  the search results. This semantic search method permits users to 
find verses and concepts semantically related to food found in the Qur'an 
and their associated relationships.

1.1. Problem statement
Qur'an is a large termination stage of  information of  various domains. There 
are many domains mentioned in the Qur’an which are not yet investigated or 
researched elaborately, especially food domain. For this reason, users can not 
find any dependable source from which they can obtain knowledge about 
food related concepts from holy Qur’an. When users search any specific 
topic from the Qur’an by using internet or any search engines, the returned 
results by search engines are not fully accurate because most of  the search 
engines based on keyword method. Furthermore, when users input a natural 
language query on any search engines the users have to disappoint with the 
returned result. As a result, when users search a specific relation between two 
or more object, they don't find expected result. Because these engines returns 
result based on keyword. For solving this problem, this work proposed a 
semantic search method by which the user can find the specific answer and 
relation among the concept based on their own query. Ontology is one of  the 
most suitable approaches to retrieve information or concept from the holy 
Qur’an. It is a platform to represent a collection of  facts and objects and 
their relationship. So, this research proposed the development of  ontological 
semantic search method for the food domain of  holy Qur’an Qur’an using 
natural language query.

1.2. Research objectives
a. To develop an ontological semantic based method so that user can 
search food related verses and concept from holy Quran easily using 

natural language query.
b. To generate triple (which consist of  subject, predicate and object) 
from user query by using Triplet Extraction algorithm for creating 
SPARQL query and to integrate the food ontology with the Apache Jena 
Fuseki server so that SPARQL query can efficiently search the expected 
result.  
c. To run the SPARQL query in the Apache Jena Fuseki server. When 
the SPARQL query is run, it searches the verses or concept according to 
the relevant user query semantically from the food ontology dictionary 
and then presents the expected result.

The remaining sections of  this article are organized as follows: section 2 
discusses the review of  literature, section 3 discusses the suggested system's 
approach, section 4 provides the experimental results and discussion, and 
section 5 concludes. 

2. Review of  previous works
There has been much research done in the field of  ontology and the 
mechanism of  retrieval of  information. In Sadi, et al. (2016) and Khan, et al. 
(2017) implemented an ontological model of  concepts related to nature 
described in the Quranic verses, which are spread over different chapters. A 
search method based on ontology to answer related queries in the Qur'an 
using recall and precision measurements is proposed in Safee, et al. (2018). In 
this paper they apply both semantic and keyword search which simply called 
hybrid search method. Developed a Quranic ontology that represents the 
meaning of  words and their relations by using Quranic ontology based 
semantic search approach (Beirade, Azzoune, & Zegour, 2021). In (Khan, 
Saqlain, Shoaib, & Sher, 2013), proposed an ontology for extracting the 
concept of  birds and animals mentioned in the holy Qur’an using semantic 
search. A system that helps the end user to query and explore the Qur’an 
ontology and their working domain noun concepts identified in Al-Qur’an 
(Yauri, Kadir, Azman, & Murad, 2013). A semantic based Quranic ontology 
is done using natural language query where they included the historical 
concepts of  Quran in their domain (Yauri, Kadir, Azman, & Murad, 2014). 
To implement their methodology n-gram maximum likelihood estimate 
model and n-gram maximum entropy model are used. Ontology-based 
keyword pattern matching approach is proposed where they develop a search 
strategy to retrieve authentic and relevant verses in Al-Qur'an using ontology 
(Ta’a, Abed, Ali, & Ahmad, 2016). Identifying relevant experimental studies 
from various modern electronic data sources (SLR) (Rusli, Ridzuan, Zaki, 

Sayuti, & Salam, 2018). Proposed an ontological model for Arabic language 
vocabulary to retrieve the concepts of  place nouns from holly Qur'an 
(Alromima, Moawad, Elgohary, & Aref, 2015). In (Yauri, Kadir, Azman, & 
Murad, 2013; Yauri, Kadir, Azman, & Murad, 2012), an ontology lexicon 
semantic search system in the Qur'an domain. They run 40 queries and most 
of  the queries successfully return the result. Developed theme-based 
keyword pattern matching approach that aided the search for Al-Qur'an 
ontology and the retrieval of  Al-Qur'an knowledge (Ta'a, Abed, & Ahmad, 
2017). In Shmeisani, Tartir, Al-Na’ssaan, and Naji (2014) proposed a 
semantic approach to represent Quranic content and interpret user questions 
written in Arabic. Salat domain is included in (Islam & Laeeq, 2019) where an 
ontological application is developed that can answer salat related queries 
from user. An algorithm is implemented in Rusu, Dali, Fortuna, Grobelnik, 
and Mladenic (2007) that can generate triple by using open NLP, Stanford 
parser, link parser and mini par parser. A multi liaison algorithm is 
implemented in (Jivani, Shingala, & Virparia, 2011) which can generate 
multiple triple and multiple relationship from user query. Proposed a 
ontological based and pattern based application in Ismail, Rahman, Bakar, 
and Makhtar (2018) which retrieve Hajj related concept and verse from holy 
Qur'an using shallow NLP.

3. Methodology of  the proposed system
This research aims to develop a semantic search method for retrieving food 
related verses and concepts from holy Quran using natural language query. 
To attain the research goal this research involves the following steps.

 
Fig 1: Outline of  the Recommended Methodology

 Firstly, user have to start the program, then user have to give input a 
question using natural language query. For example, “What are the foods 
Allah forbade for human in Qur’an”. The next step is to generate parse tree 
from user query. For generating parse tree from user query Stanford Core 

NLP server is used. Then the next step is to generate triple from parse tree. 
For generating triple from parse tree Triplet Extraction Algorithm is used. 
Then the SPARQL query is created by using triple in the next step. When the 
SPARQL query is run it searches the expected result in the food ontology 
dictionary. If  the SPARQL query is matched with any result then the 
expected output is return in the Apache Jena Fuseki server.

3.1. Generating parse tree from user query by using Stanford core NLP
To generate parse tree from user queries there are four types of  parse tree 
generator can be used Stanford parser, Link parser, Open NLP parser and 
Minipar parser. In Rusu, Dali, Fortuna, Grobelnik, and Mladenic (2007) the 
performance of  these parser are defined as like as, Stanford parser can 
generate 118 triples within 178.1 seconds. The sentences parsed by the Open 
NLP parser in 29.95 seconds and generates 168 triples. Link parser can 
generate 110 triples within 271 seconds. Sentences have been parsed by Mini 
par in 104 seconds and generates 153 triples. Among these four parsers Open 
NLP has the highest performance which is best suitable in the C# platform. 
Since the triplet extraction algorithm is implemented in python, Stanford 
CoreNLP parser has been used instead of  Open NLP where two parsers give 
the same performance.

 
Fig 2: Generating Parse Trees from User Query by Using Stanford CoreNLP Parser

3.2. Generating triple from parse tree by using triplet extraction algorithm
The next step is to generate triple from parse tree. The triples are generated 
by the use of  triplet extraction algorithm. 

Triplet Extraction Algorithm 

function TRIPLET-EXTRACTION(sentence) returns a solution, or failure
result ← EXTRACT-SUBJECT(NP_sub-tree)
� EXTRACT-PREDICATE(VP_sub-tree)
� EXTRACT-OBJECT(VP_siblings)
if  result ≠ failure then return result
else return failure
function EXTRACT-ATTRIBUTES(word) returns a solution, or failure
// search among the word’s siblings
if  adjective(word) result ← all RB siblings
else if  noun(word)
result ← all DT, PRP$, POS, JJ, CD, ADJP, QP, NP siblings.
else if  verb(word)
result ← all ADVP siblings
// search among the word’s uncles
if  noun(word) or adjective(word)
if  uncle = PP result ← uncle sub-tree
else if  verb(word) and (uncle = verb)   result ← uncle sub-tree
if  result ≠ failure then return result
else return failure.
function EXTRACT-SUBJECT(NP_sub-tree) returns a solution, or failure
subject ← first noun found in NP_sub-tree
Subject attributes ←EXTRACT-ATTRIBUTES(subject)
result ← subject � subject-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-PREDICATE(VP_sub-tree) returns a solution, or failure
predicate ← deepest verb found in VP_sub-tree
predicate-attributes ←EXTRACT-ATTRIBUTES(predicate)
result ← predicate � predicate-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-OBJECT(VP_sub-tree) returns a solution, or failure
siblings ← find NP, PP and ADJP siblings of  VP_sub-tree.
for each value in siblings do
if  value = NP or PP       object ← first noun in value
else      object ← first adjective in value
Object-attributes ←EXTRACT-ATTRIBUTES(object)
result ← object � object-attributes
if  result ≠ failure then return result
else return failure.

 The triplet extraction algorithm used to convert user query to triple. The 
time complexity is O(n3+n) and worst-case complexity is O (n3); where n 
stands for order of  operations. And this algorithm cannot fully extract all 
triplets from the query sentences because it cannot recognize if  that input 

sentence may contain more than one subject, predicate and object (Ismail, 
Rahman, Bakar, & Makhtar, 2018).
 In that case, a sentence is represented as a parse tree generated by 
Stanford CoreNLP parser and divided three sub tree like a noun phrase (NP), 
a verbal phrase (VP) and the full stop (.). To find the subject from user query 
the algorithm searches the NP sub tree using breadth first search and the first 
noun of  NP sub tree is selected as subject. To find the predicate of  the 
sentence this algorithm searches the VP sub tree and the deepest verb of  VP 
sub tree will decide as predicate of  query. The objects are found in VP sub 
trees. The VP sub trees can be divided into three different sub trees such as 
PP (prepositional phrase), NP (noun phrase) and ADJP (adjective phrase). In 
case of  NP and PP the first noun is selected as object, in case of  ADJP the 
first adjective is selected as object.

Fig 3: Generating Triple from Parse Tree by Using Triplet Extraction Algorithm

3.3. Creating SPARQL query using triple
SPARQL means Simple Protocol and RDF Query Language which is used to 
query any data which is based on RDF. A query language is needed in order 
to retrieve information from semantic web applications. SPARQL query is 
most suitable for this purpose. SPARQL query is created by triple that consist 
of  subject, predicate and object which are generated by using triplet 
extraction algorithm. The general structure of  SPARQL query is: 
SELECT ?O
             WHERE { ?S   ?P  ?O }
 The triple (subject, predicate and object) are replaced in the SPARQL 
query such as ‘S’ is replaced by subject, ‘P’ is replaced by predicate and ‘O’ is 
replaced by the object. Then the SPARQL query is formed and the 
corresponding result of  that query is showed. For example: a query is “What 
are the foods Allah forbade for humans” while executing that query in the 
triplet extraction algorithm as a result the triple “food, forbade, humans” are 
generated and food is replaced in place of  ‘S’ forbade is replaced in place of  
‘P’ and human is placed in place of  ‘O’ in the SPARQL query. Then the 

SPARQL query will be like that:
SELECT ?human
 WHERE{Food: food  Food: forbade ?human}.

3.4. Creating food ontology using Protégé
To create food ontology the protégé OWL editor 4.3 version is used. Firstly, 
added IRI (Internationalized Resource Identifier) and prefix name. The 
ontology has various features such as, Class is the most important part of  
ontology. In fact, class is the basic building block of  an ontology. OWL 
classes are defined as sets that contains a set of  individuals. For example, a 
class Food-in-Akhirat which contains that food those are related to Akhirat. 
A class can have one or more smaller classes those are called subclass. For 
example, Food-in-hell and Food-in-paradise are the subclass of  
Food-in-Akhirat. Food ontology consist of  several classes including Allah, 
Food and Quranic verse. The class Allah contains all the Allah related 
instances. Food class contains all the subclass that are related to food and 
Quranic verse contains all the Quranic verses those are related to food of  
Quran. 
Table I: Description of  Classes
       Classes                                                   Description

Food
 Basically food class is the main class or mother class of  that food ontology. 

We divided food domain into various sub domain under  the food class. It 
includes all the sub classes that are related to food such as Food-in-Akhirat, 
Food-in-earth etc.

Food-in-Akhirat

 Food-in-Akhirat is the super class of  Food-in-Hell and Food-in-Paradise
 class. The foods which are related to hell or which foods those are provided 

to the sinners of  hell are contains in Food-in-Hell and which foods those 
are provided to the righteous people in heavens are contains in the 
Food-in-Paradise class as instance.

Food-in-Earth Food-in-Earth is the super class of   drinks, vegetables, fish, forbidden food, 
provisions, fruits etc.

Drinks
 Contains those  instances  which foods are mentioned in Qur’an as drink  

such as water, milk, honey etc.

Forbidden Food This class contains those items as instances which Allah has forbidden for 
humans to enjoy such as blood, wine, flesh of  swine.

Fruits
 Fruits class contains the various fruits mentioned in the Qur'an as instances 

such as dates, grapes, bananas, fig etc.

Vegetables

 Vegetable class contains all those instances those are vegetables are 
mentioned in the Qur’an such as onions, cucumbers, gourd, mustard seed, 
lentil, garlic etc. All the vegetables related verses from Qur’an are also 
included that class.

Provisions

 In this class, those instances are included that are mentioned in the Qur’an 
as provisions. In fact which foods are sent down by Allah from the heavens 
for the followers of  Muses (A) that foods are known as provisions.

 Instances are the basic ground level elements of  ontology. The features 
which represent the objects in the domain in which we are interested that are 
known as instances or individuals. In this food ontology various food related 
instances is used.
 Object property is one of  the most important elements of  an ontology 
which represents the relationship between two individuals. In fact, object 
properties are binary relations on individual i.e., they link two individuals 
together. Object property has various characteristics and descriptions. 
Classes, subclasses, individuals, object properties, and their domains and 
ranges are gradually added step by step in the protégé OWL editor. For this 
reason, in this work did not use any specific algorithm to design a food 
ontology database.

 
Fig 4: Overview of  food ontology

4. Experimental results and discussion
The above diagram shows how to generate a complete result from a user 
query using the proposed methodology. Firstly user has to start the program 
and then the user have to give the input a user query “Which are the milk 
related verses of  Qur’an? When the user runs the program by giving an input 
then a parse tree is generated from the user query by using the Stanford 
CoreNLP parser. After that, A triple is generated from the parse tree by using 
Triplet Extraction Algorithm that is ‘milk-related Quran’. In the next step, a 
SPARQL query is created by using triple in the apache Jena Fuseki server. 
The SPARQL query is “SELECT? Qur’an WHERE {Food:milk   
Food:related ? Qur’an}”.
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concept matching, synonyms, and natural language algorithms, etc. Semantic 
search has the capacity to decide which you signify when you type a query 
and then return search results that do not necessarily match the entries or 
words you entered in your query. This research proposed a semantic 
technique that aims to overcome the problems associated with traditional 
searching for keywords in order to improve the search ability of  Quranic 
information. Most people rely on search engines to extract and express 
knowledge about particular Quran fields from a variety of  resources. All the 
results returned by search engines are not always relevant and accurate 
because most of  search engines are keyword based. Moreover, it is difficult 
for a naive user to confirm that the results obtained are noteworthy to the 
user request. Therefore, Semantic web plays a major role in explaining the 
relevance of  the search results. This semantic search method permits users to 
find verses and concepts semantically related to food found in the Qur'an 
and their associated relationships.

1.1. Problem statement
Qur'an is a large termination stage of  information of  various domains. There 
are many domains mentioned in the Qur’an which are not yet investigated or 
researched elaborately, especially food domain. For this reason, users can not 
find any dependable source from which they can obtain knowledge about 
food related concepts from holy Qur’an. When users search any specific 
topic from the Qur’an by using internet or any search engines, the returned 
results by search engines are not fully accurate because most of  the search 
engines based on keyword method. Furthermore, when users input a natural 
language query on any search engines the users have to disappoint with the 
returned result. As a result, when users search a specific relation between two 
or more object, they don't find expected result. Because these engines returns 
result based on keyword. For solving this problem, this work proposed a 
semantic search method by which the user can find the specific answer and 
relation among the concept based on their own query. Ontology is one of  the 
most suitable approaches to retrieve information or concept from the holy 
Qur’an. It is a platform to represent a collection of  facts and objects and 
their relationship. So, this research proposed the development of  ontological 
semantic search method for the food domain of  holy Qur’an Qur’an using 
natural language query.

1.2. Research objectives
a. To develop an ontological semantic based method so that user can 
search food related verses and concept from holy Quran easily using 

natural language query.
b. To generate triple (which consist of  subject, predicate and object) 
from user query by using Triplet Extraction algorithm for creating 
SPARQL query and to integrate the food ontology with the Apache Jena 
Fuseki server so that SPARQL query can efficiently search the expected 
result.  
c. To run the SPARQL query in the Apache Jena Fuseki server. When 
the SPARQL query is run, it searches the verses or concept according to 
the relevant user query semantically from the food ontology dictionary 
and then presents the expected result.

The remaining sections of  this article are organized as follows: section 2 
discusses the review of  literature, section 3 discusses the suggested system's 
approach, section 4 provides the experimental results and discussion, and 
section 5 concludes. 

2. Review of  previous works
There has been much research done in the field of  ontology and the 
mechanism of  retrieval of  information. In Sadi, et al. (2016) and Khan, et al. 
(2017) implemented an ontological model of  concepts related to nature 
described in the Quranic verses, which are spread over different chapters. A 
search method based on ontology to answer related queries in the Qur'an 
using recall and precision measurements is proposed in Safee, et al. (2018). In 
this paper they apply both semantic and keyword search which simply called 
hybrid search method. Developed a Quranic ontology that represents the 
meaning of  words and their relations by using Quranic ontology based 
semantic search approach (Beirade, Azzoune, & Zegour, 2021). In (Khan, 
Saqlain, Shoaib, & Sher, 2013), proposed an ontology for extracting the 
concept of  birds and animals mentioned in the holy Qur’an using semantic 
search. A system that helps the end user to query and explore the Qur’an 
ontology and their working domain noun concepts identified in Al-Qur’an 
(Yauri, Kadir, Azman, & Murad, 2013). A semantic based Quranic ontology 
is done using natural language query where they included the historical 
concepts of  Quran in their domain (Yauri, Kadir, Azman, & Murad, 2014). 
To implement their methodology n-gram maximum likelihood estimate 
model and n-gram maximum entropy model are used. Ontology-based 
keyword pattern matching approach is proposed where they develop a search 
strategy to retrieve authentic and relevant verses in Al-Qur'an using ontology 
(Ta’a, Abed, Ali, & Ahmad, 2016). Identifying relevant experimental studies 
from various modern electronic data sources (SLR) (Rusli, Ridzuan, Zaki, 

Sayuti, & Salam, 2018). Proposed an ontological model for Arabic language 
vocabulary to retrieve the concepts of  place nouns from holly Qur'an 
(Alromima, Moawad, Elgohary, & Aref, 2015). In (Yauri, Kadir, Azman, & 
Murad, 2013; Yauri, Kadir, Azman, & Murad, 2012), an ontology lexicon 
semantic search system in the Qur'an domain. They run 40 queries and most 
of  the queries successfully return the result. Developed theme-based 
keyword pattern matching approach that aided the search for Al-Qur'an 
ontology and the retrieval of  Al-Qur'an knowledge (Ta'a, Abed, & Ahmad, 
2017). In Shmeisani, Tartir, Al-Na’ssaan, and Naji (2014) proposed a 
semantic approach to represent Quranic content and interpret user questions 
written in Arabic. Salat domain is included in (Islam & Laeeq, 2019) where an 
ontological application is developed that can answer salat related queries 
from user. An algorithm is implemented in Rusu, Dali, Fortuna, Grobelnik, 
and Mladenic (2007) that can generate triple by using open NLP, Stanford 
parser, link parser and mini par parser. A multi liaison algorithm is 
implemented in (Jivani, Shingala, & Virparia, 2011) which can generate 
multiple triple and multiple relationship from user query. Proposed a 
ontological based and pattern based application in Ismail, Rahman, Bakar, 
and Makhtar (2018) which retrieve Hajj related concept and verse from holy 
Qur'an using shallow NLP.

3. Methodology of  the proposed system
This research aims to develop a semantic search method for retrieving food 
related verses and concepts from holy Quran using natural language query. 
To attain the research goal this research involves the following steps.

 
Fig 1: Outline of  the Recommended Methodology

 Firstly, user have to start the program, then user have to give input a 
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from user query. For generating parse tree from user query Stanford Core 
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Minipar parser. In Rusu, Dali, Fortuna, Grobelnik, and Mladenic (2007) the 
performance of  these parser are defined as like as, Stanford parser can 
generate 118 triples within 178.1 seconds. The sentences parsed by the Open 
NLP parser in 29.95 seconds and generates 168 triples. Link parser can 
generate 110 triples within 271 seconds. Sentences have been parsed by Mini 
par in 104 seconds and generates 153 triples. Among these four parsers Open 
NLP has the highest performance which is best suitable in the C# platform. 
Since the triplet extraction algorithm is implemented in python, Stanford 
CoreNLP parser has been used instead of  Open NLP where two parsers give 
the same performance.
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3.2. Generating triple from parse tree by using triplet extraction algorithm
The next step is to generate triple from parse tree. The triples are generated 
by the use of  triplet extraction algorithm. 

Triplet Extraction Algorithm 

function TRIPLET-EXTRACTION(sentence) returns a solution, or failure
result ← EXTRACT-SUBJECT(NP_sub-tree)
� EXTRACT-PREDICATE(VP_sub-tree)
� EXTRACT-OBJECT(VP_siblings)
if  result ≠ failure then return result
else return failure
function EXTRACT-ATTRIBUTES(word) returns a solution, or failure
// search among the word’s siblings
if  adjective(word) result ← all RB siblings
else if  noun(word)
result ← all DT, PRP$, POS, JJ, CD, ADJP, QP, NP siblings.
else if  verb(word)
result ← all ADVP siblings
// search among the word’s uncles
if  noun(word) or adjective(word)
if  uncle = PP result ← uncle sub-tree
else if  verb(word) and (uncle = verb)   result ← uncle sub-tree
if  result ≠ failure then return result
else return failure.
function EXTRACT-SUBJECT(NP_sub-tree) returns a solution, or failure
subject ← first noun found in NP_sub-tree
Subject attributes ←EXTRACT-ATTRIBUTES(subject)
result ← subject � subject-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-PREDICATE(VP_sub-tree) returns a solution, or failure
predicate ← deepest verb found in VP_sub-tree
predicate-attributes ←EXTRACT-ATTRIBUTES(predicate)
result ← predicate � predicate-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-OBJECT(VP_sub-tree) returns a solution, or failure
siblings ← find NP, PP and ADJP siblings of  VP_sub-tree.
for each value in siblings do
if  value = NP or PP       object ← first noun in value
else      object ← first adjective in value
Object-attributes ←EXTRACT-ATTRIBUTES(object)
result ← object � object-attributes
if  result ≠ failure then return result
else return failure.

 The triplet extraction algorithm used to convert user query to triple. The 
time complexity is O(n3+n) and worst-case complexity is O (n3); where n 
stands for order of  operations. And this algorithm cannot fully extract all 
triplets from the query sentences because it cannot recognize if  that input 

sentence may contain more than one subject, predicate and object (Ismail, 
Rahman, Bakar, & Makhtar, 2018).
 In that case, a sentence is represented as a parse tree generated by 
Stanford CoreNLP parser and divided three sub tree like a noun phrase (NP), 
a verbal phrase (VP) and the full stop (.). To find the subject from user query 
the algorithm searches the NP sub tree using breadth first search and the first 
noun of  NP sub tree is selected as subject. To find the predicate of  the 
sentence this algorithm searches the VP sub tree and the deepest verb of  VP 
sub tree will decide as predicate of  query. The objects are found in VP sub 
trees. The VP sub trees can be divided into three different sub trees such as 
PP (prepositional phrase), NP (noun phrase) and ADJP (adjective phrase). In 
case of  NP and PP the first noun is selected as object, in case of  ADJP the 
first adjective is selected as object.
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3.3. Creating SPARQL query using triple
SPARQL means Simple Protocol and RDF Query Language which is used to 
query any data which is based on RDF. A query language is needed in order 
to retrieve information from semantic web applications. SPARQL query is 
most suitable for this purpose. SPARQL query is created by triple that consist 
of  subject, predicate and object which are generated by using triplet 
extraction algorithm. The general structure of  SPARQL query is: 
SELECT ?O
             WHERE { ?S   ?P  ?O }
 The triple (subject, predicate and object) are replaced in the SPARQL 
query such as ‘S’ is replaced by subject, ‘P’ is replaced by predicate and ‘O’ is 
replaced by the object. Then the SPARQL query is formed and the 
corresponding result of  that query is showed. For example: a query is “What 
are the foods Allah forbade for humans” while executing that query in the 
triplet extraction algorithm as a result the triple “food, forbade, humans” are 
generated and food is replaced in place of  ‘S’ forbade is replaced in place of  
‘P’ and human is placed in place of  ‘O’ in the SPARQL query. Then the 

SPARQL query will be like that:
SELECT ?human
 WHERE{Food: food  Food: forbade ?human}.

3.4. Creating food ontology using Protégé
To create food ontology the protégé OWL editor 4.3 version is used. Firstly, 
added IRI (Internationalized Resource Identifier) and prefix name. The 
ontology has various features such as, Class is the most important part of  
ontology. In fact, class is the basic building block of  an ontology. OWL 
classes are defined as sets that contains a set of  individuals. For example, a 
class Food-in-Akhirat which contains that food those are related to Akhirat. 
A class can have one or more smaller classes those are called subclass. For 
example, Food-in-hell and Food-in-paradise are the subclass of  
Food-in-Akhirat. Food ontology consist of  several classes including Allah, 
Food and Quranic verse. The class Allah contains all the Allah related 
instances. Food class contains all the subclass that are related to food and 
Quranic verse contains all the Quranic verses those are related to food of  
Quran. 
Table I: Description of  Classes
       Classes                                                   Description

Food
 Basically food class is the main class or mother class of  that food ontology. 

We divided food domain into various sub domain under  the food class. It 
includes all the sub classes that are related to food such as Food-in-Akhirat, 
Food-in-earth etc.

Food-in-Akhirat

 Food-in-Akhirat is the super class of  Food-in-Hell and Food-in-Paradise
 class. The foods which are related to hell or which foods those are provided 

to the sinners of  hell are contains in Food-in-Hell and which foods those 
are provided to the righteous people in heavens are contains in the 
Food-in-Paradise class as instance.

Food-in-Earth Food-in-Earth is the super class of   drinks, vegetables, fish, forbidden food, 
provisions, fruits etc.

Drinks
 Contains those  instances  which foods are mentioned in Qur’an as drink  

such as water, milk, honey etc.

Forbidden Food This class contains those items as instances which Allah has forbidden for 
humans to enjoy such as blood, wine, flesh of  swine.

Fruits
 Fruits class contains the various fruits mentioned in the Qur'an as instances 

such as dates, grapes, bananas, fig etc.

Vegetables

 Vegetable class contains all those instances those are vegetables are 
mentioned in the Qur’an such as onions, cucumbers, gourd, mustard seed, 
lentil, garlic etc. All the vegetables related verses from Qur’an are also 
included that class.

Provisions

 In this class, those instances are included that are mentioned in the Qur’an 
as provisions. In fact which foods are sent down by Allah from the heavens 
for the followers of  Muses (A) that foods are known as provisions.

 Instances are the basic ground level elements of  ontology. The features 
which represent the objects in the domain in which we are interested that are 
known as instances or individuals. In this food ontology various food related 
instances is used.
 Object property is one of  the most important elements of  an ontology 
which represents the relationship between two individuals. In fact, object 
properties are binary relations on individual i.e., they link two individuals 
together. Object property has various characteristics and descriptions. 
Classes, subclasses, individuals, object properties, and their domains and 
ranges are gradually added step by step in the protégé OWL editor. For this 
reason, in this work did not use any specific algorithm to design a food 
ontology database.
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4. Experimental results and discussion
The above diagram shows how to generate a complete result from a user 
query using the proposed methodology. Firstly user has to start the program 
and then the user have to give the input a user query “Which are the milk 
related verses of  Qur’an? When the user runs the program by giving an input 
then a parse tree is generated from the user query by using the Stanford 
CoreNLP parser. After that, A triple is generated from the parse tree by using 
Triplet Extraction Algorithm that is ‘milk-related Quran’. In the next step, a 
SPARQL query is created by using triple in the apache Jena Fuseki server. 
The SPARQL query is “SELECT? Qur’an WHERE {Food:milk   
Food:related ? Qur’an}”.
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concept matching, synonyms, and natural language algorithms, etc. Semantic 
search has the capacity to decide which you signify when you type a query 
and then return search results that do not necessarily match the entries or 
words you entered in your query. This research proposed a semantic 
technique that aims to overcome the problems associated with traditional 
searching for keywords in order to improve the search ability of  Quranic 
information. Most people rely on search engines to extract and express 
knowledge about particular Quran fields from a variety of  resources. All the 
results returned by search engines are not always relevant and accurate 
because most of  search engines are keyword based. Moreover, it is difficult 
for a naive user to confirm that the results obtained are noteworthy to the 
user request. Therefore, Semantic web plays a major role in explaining the 
relevance of  the search results. This semantic search method permits users to 
find verses and concepts semantically related to food found in the Qur'an 
and their associated relationships.

1.1. Problem statement
Qur'an is a large termination stage of  information of  various domains. There 
are many domains mentioned in the Qur’an which are not yet investigated or 
researched elaborately, especially food domain. For this reason, users can not 
find any dependable source from which they can obtain knowledge about 
food related concepts from holy Qur’an. When users search any specific 
topic from the Qur’an by using internet or any search engines, the returned 
results by search engines are not fully accurate because most of  the search 
engines based on keyword method. Furthermore, when users input a natural 
language query on any search engines the users have to disappoint with the 
returned result. As a result, when users search a specific relation between two 
or more object, they don't find expected result. Because these engines returns 
result based on keyword. For solving this problem, this work proposed a 
semantic search method by which the user can find the specific answer and 
relation among the concept based on their own query. Ontology is one of  the 
most suitable approaches to retrieve information or concept from the holy 
Qur’an. It is a platform to represent a collection of  facts and objects and 
their relationship. So, this research proposed the development of  ontological 
semantic search method for the food domain of  holy Qur’an Qur’an using 
natural language query.

1.2. Research objectives
a. To develop an ontological semantic based method so that user can 
search food related verses and concept from holy Quran easily using 

natural language query.
b. To generate triple (which consist of  subject, predicate and object) 
from user query by using Triplet Extraction algorithm for creating 
SPARQL query and to integrate the food ontology with the Apache Jena 
Fuseki server so that SPARQL query can efficiently search the expected 
result.  
c. To run the SPARQL query in the Apache Jena Fuseki server. When 
the SPARQL query is run, it searches the verses or concept according to 
the relevant user query semantically from the food ontology dictionary 
and then presents the expected result.

The remaining sections of  this article are organized as follows: section 2 
discusses the review of  literature, section 3 discusses the suggested system's 
approach, section 4 provides the experimental results and discussion, and 
section 5 concludes. 

2. Review of  previous works
There has been much research done in the field of  ontology and the 
mechanism of  retrieval of  information. In Sadi, et al. (2016) and Khan, et al. 
(2017) implemented an ontological model of  concepts related to nature 
described in the Quranic verses, which are spread over different chapters. A 
search method based on ontology to answer related queries in the Qur'an 
using recall and precision measurements is proposed in Safee, et al. (2018). In 
this paper they apply both semantic and keyword search which simply called 
hybrid search method. Developed a Quranic ontology that represents the 
meaning of  words and their relations by using Quranic ontology based 
semantic search approach (Beirade, Azzoune, & Zegour, 2021). In (Khan, 
Saqlain, Shoaib, & Sher, 2013), proposed an ontology for extracting the 
concept of  birds and animals mentioned in the holy Qur’an using semantic 
search. A system that helps the end user to query and explore the Qur’an 
ontology and their working domain noun concepts identified in Al-Qur’an 
(Yauri, Kadir, Azman, & Murad, 2013). A semantic based Quranic ontology 
is done using natural language query where they included the historical 
concepts of  Quran in their domain (Yauri, Kadir, Azman, & Murad, 2014). 
To implement their methodology n-gram maximum likelihood estimate 
model and n-gram maximum entropy model are used. Ontology-based 
keyword pattern matching approach is proposed where they develop a search 
strategy to retrieve authentic and relevant verses in Al-Qur'an using ontology 
(Ta’a, Abed, Ali, & Ahmad, 2016). Identifying relevant experimental studies 
from various modern electronic data sources (SLR) (Rusli, Ridzuan, Zaki, 

Sayuti, & Salam, 2018). Proposed an ontological model for Arabic language 
vocabulary to retrieve the concepts of  place nouns from holly Qur'an 
(Alromima, Moawad, Elgohary, & Aref, 2015). In (Yauri, Kadir, Azman, & 
Murad, 2013; Yauri, Kadir, Azman, & Murad, 2012), an ontology lexicon 
semantic search system in the Qur'an domain. They run 40 queries and most 
of  the queries successfully return the result. Developed theme-based 
keyword pattern matching approach that aided the search for Al-Qur'an 
ontology and the retrieval of  Al-Qur'an knowledge (Ta'a, Abed, & Ahmad, 
2017). In Shmeisani, Tartir, Al-Na’ssaan, and Naji (2014) proposed a 
semantic approach to represent Quranic content and interpret user questions 
written in Arabic. Salat domain is included in (Islam & Laeeq, 2019) where an 
ontological application is developed that can answer salat related queries 
from user. An algorithm is implemented in Rusu, Dali, Fortuna, Grobelnik, 
and Mladenic (2007) that can generate triple by using open NLP, Stanford 
parser, link parser and mini par parser. A multi liaison algorithm is 
implemented in (Jivani, Shingala, & Virparia, 2011) which can generate 
multiple triple and multiple relationship from user query. Proposed a 
ontological based and pattern based application in Ismail, Rahman, Bakar, 
and Makhtar (2018) which retrieve Hajj related concept and verse from holy 
Qur'an using shallow NLP.

3. Methodology of  the proposed system
This research aims to develop a semantic search method for retrieving food 
related verses and concepts from holy Quran using natural language query. 
To attain the research goal this research involves the following steps.
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 Firstly, user have to start the program, then user have to give input a 
question using natural language query. For example, “What are the foods 
Allah forbade for human in Qur’an”. The next step is to generate parse tree 
from user query. For generating parse tree from user query Stanford Core 

NLP server is used. Then the next step is to generate triple from parse tree. 
For generating triple from parse tree Triplet Extraction Algorithm is used. 
Then the SPARQL query is created by using triple in the next step. When the 
SPARQL query is run it searches the expected result in the food ontology 
dictionary. If  the SPARQL query is matched with any result then the 
expected output is return in the Apache Jena Fuseki server.

3.1. Generating parse tree from user query by using Stanford core NLP
To generate parse tree from user queries there are four types of  parse tree 
generator can be used Stanford parser, Link parser, Open NLP parser and 
Minipar parser. In Rusu, Dali, Fortuna, Grobelnik, and Mladenic (2007) the 
performance of  these parser are defined as like as, Stanford parser can 
generate 118 triples within 178.1 seconds. The sentences parsed by the Open 
NLP parser in 29.95 seconds and generates 168 triples. Link parser can 
generate 110 triples within 271 seconds. Sentences have been parsed by Mini 
par in 104 seconds and generates 153 triples. Among these four parsers Open 
NLP has the highest performance which is best suitable in the C# platform. 
Since the triplet extraction algorithm is implemented in python, Stanford 
CoreNLP parser has been used instead of  Open NLP where two parsers give 
the same performance.
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3.2. Generating triple from parse tree by using triplet extraction algorithm
The next step is to generate triple from parse tree. The triples are generated 
by the use of  triplet extraction algorithm. 

Triplet Extraction Algorithm 

function TRIPLET-EXTRACTION(sentence) returns a solution, or failure
result ← EXTRACT-SUBJECT(NP_sub-tree)
� EXTRACT-PREDICATE(VP_sub-tree)
� EXTRACT-OBJECT(VP_siblings)
if  result ≠ failure then return result
else return failure
function EXTRACT-ATTRIBUTES(word) returns a solution, or failure
// search among the word’s siblings
if  adjective(word) result ← all RB siblings
else if  noun(word)
result ← all DT, PRP$, POS, JJ, CD, ADJP, QP, NP siblings.
else if  verb(word)
result ← all ADVP siblings
// search among the word’s uncles
if  noun(word) or adjective(word)
if  uncle = PP result ← uncle sub-tree
else if  verb(word) and (uncle = verb)   result ← uncle sub-tree
if  result ≠ failure then return result
else return failure.
function EXTRACT-SUBJECT(NP_sub-tree) returns a solution, or failure
subject ← first noun found in NP_sub-tree
Subject attributes ←EXTRACT-ATTRIBUTES(subject)
result ← subject � subject-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-PREDICATE(VP_sub-tree) returns a solution, or failure
predicate ← deepest verb found in VP_sub-tree
predicate-attributes ←EXTRACT-ATTRIBUTES(predicate)
result ← predicate � predicate-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-OBJECT(VP_sub-tree) returns a solution, or failure
siblings ← find NP, PP and ADJP siblings of  VP_sub-tree.
for each value in siblings do
if  value = NP or PP       object ← first noun in value
else      object ← first adjective in value
Object-attributes ←EXTRACT-ATTRIBUTES(object)
result ← object � object-attributes
if  result ≠ failure then return result
else return failure.

 The triplet extraction algorithm used to convert user query to triple. The 
time complexity is O(n3+n) and worst-case complexity is O (n3); where n 
stands for order of  operations. And this algorithm cannot fully extract all 
triplets from the query sentences because it cannot recognize if  that input 

sentence may contain more than one subject, predicate and object (Ismail, 
Rahman, Bakar, & Makhtar, 2018).
 In that case, a sentence is represented as a parse tree generated by 
Stanford CoreNLP parser and divided three sub tree like a noun phrase (NP), 
a verbal phrase (VP) and the full stop (.). To find the subject from user query 
the algorithm searches the NP sub tree using breadth first search and the first 
noun of  NP sub tree is selected as subject. To find the predicate of  the 
sentence this algorithm searches the VP sub tree and the deepest verb of  VP 
sub tree will decide as predicate of  query. The objects are found in VP sub 
trees. The VP sub trees can be divided into three different sub trees such as 
PP (prepositional phrase), NP (noun phrase) and ADJP (adjective phrase). In 
case of  NP and PP the first noun is selected as object, in case of  ADJP the 
first adjective is selected as object.
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3.3. Creating SPARQL query using triple
SPARQL means Simple Protocol and RDF Query Language which is used to 
query any data which is based on RDF. A query language is needed in order 
to retrieve information from semantic web applications. SPARQL query is 
most suitable for this purpose. SPARQL query is created by triple that consist 
of  subject, predicate and object which are generated by using triplet 
extraction algorithm. The general structure of  SPARQL query is: 
SELECT ?O
             WHERE { ?S   ?P  ?O }
 The triple (subject, predicate and object) are replaced in the SPARQL 
query such as ‘S’ is replaced by subject, ‘P’ is replaced by predicate and ‘O’ is 
replaced by the object. Then the SPARQL query is formed and the 
corresponding result of  that query is showed. For example: a query is “What 
are the foods Allah forbade for humans” while executing that query in the 
triplet extraction algorithm as a result the triple “food, forbade, humans” are 
generated and food is replaced in place of  ‘S’ forbade is replaced in place of  
‘P’ and human is placed in place of  ‘O’ in the SPARQL query. Then the 

SPARQL query will be like that:
SELECT ?human
 WHERE{Food: food  Food: forbade ?human}.

3.4. Creating food ontology using Protégé
To create food ontology the protégé OWL editor 4.3 version is used. Firstly, 
added IRI (Internationalized Resource Identifier) and prefix name. The 
ontology has various features such as, Class is the most important part of  
ontology. In fact, class is the basic building block of  an ontology. OWL 
classes are defined as sets that contains a set of  individuals. For example, a 
class Food-in-Akhirat which contains that food those are related to Akhirat. 
A class can have one or more smaller classes those are called subclass. For 
example, Food-in-hell and Food-in-paradise are the subclass of  
Food-in-Akhirat. Food ontology consist of  several classes including Allah, 
Food and Quranic verse. The class Allah contains all the Allah related 
instances. Food class contains all the subclass that are related to food and 
Quranic verse contains all the Quranic verses those are related to food of  
Quran. 
Table I: Description of  Classes
       Classes                                                   Description

Food
 Basically food class is the main class or mother class of  that food ontology. 

We divided food domain into various sub domain under  the food class. It 
includes all the sub classes that are related to food such as Food-in-Akhirat, 
Food-in-earth etc.

Food-in-Akhirat

 Food-in-Akhirat is the super class of  Food-in-Hell and Food-in-Paradise
 class. The foods which are related to hell or which foods those are provided 

to the sinners of  hell are contains in Food-in-Hell and which foods those 
are provided to the righteous people in heavens are contains in the 
Food-in-Paradise class as instance.

Food-in-Earth Food-in-Earth is the super class of   drinks, vegetables, fish, forbidden food, 
provisions, fruits etc.

Drinks
 Contains those  instances  which foods are mentioned in Qur’an as drink  

such as water, milk, honey etc.

Forbidden Food This class contains those items as instances which Allah has forbidden for 
humans to enjoy such as blood, wine, flesh of  swine.

Fruits
 Fruits class contains the various fruits mentioned in the Qur'an as instances 

such as dates, grapes, bananas, fig etc.

Vegetables

 Vegetable class contains all those instances those are vegetables are 
mentioned in the Qur’an such as onions, cucumbers, gourd, mustard seed, 
lentil, garlic etc. All the vegetables related verses from Qur’an are also 
included that class.

Provisions

 In this class, those instances are included that are mentioned in the Qur’an 
as provisions. In fact which foods are sent down by Allah from the heavens 
for the followers of  Muses (A) that foods are known as provisions.

 Instances are the basic ground level elements of  ontology. The features 
which represent the objects in the domain in which we are interested that are 
known as instances or individuals. In this food ontology various food related 
instances is used.
 Object property is one of  the most important elements of  an ontology 
which represents the relationship between two individuals. In fact, object 
properties are binary relations on individual i.e., they link two individuals 
together. Object property has various characteristics and descriptions. 
Classes, subclasses, individuals, object properties, and their domains and 
ranges are gradually added step by step in the protégé OWL editor. For this 
reason, in this work did not use any specific algorithm to design a food 
ontology database.
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4. Experimental results and discussion
The above diagram shows how to generate a complete result from a user 
query using the proposed methodology. Firstly user has to start the program 
and then the user have to give the input a user query “Which are the milk 
related verses of  Qur’an? When the user runs the program by giving an input 
then a parse tree is generated from the user query by using the Stanford 
CoreNLP parser. After that, A triple is generated from the parse tree by using 
Triplet Extraction Algorithm that is ‘milk-related Quran’. In the next step, a 
SPARQL query is created by using triple in the apache Jena Fuseki server. 
The SPARQL query is “SELECT? Qur’an WHERE {Food:milk   
Food:related ? Qur’an}”.



110 IIUC Studies, 18

concept matching, synonyms, and natural language algorithms, etc. Semantic 
search has the capacity to decide which you signify when you type a query 
and then return search results that do not necessarily match the entries or 
words you entered in your query. This research proposed a semantic 
technique that aims to overcome the problems associated with traditional 
searching for keywords in order to improve the search ability of  Quranic 
information. Most people rely on search engines to extract and express 
knowledge about particular Quran fields from a variety of  resources. All the 
results returned by search engines are not always relevant and accurate 
because most of  search engines are keyword based. Moreover, it is difficult 
for a naive user to confirm that the results obtained are noteworthy to the 
user request. Therefore, Semantic web plays a major role in explaining the 
relevance of  the search results. This semantic search method permits users to 
find verses and concepts semantically related to food found in the Qur'an 
and their associated relationships.

1.1. Problem statement
Qur'an is a large termination stage of  information of  various domains. There 
are many domains mentioned in the Qur’an which are not yet investigated or 
researched elaborately, especially food domain. For this reason, users can not 
find any dependable source from which they can obtain knowledge about 
food related concepts from holy Qur’an. When users search any specific 
topic from the Qur’an by using internet or any search engines, the returned 
results by search engines are not fully accurate because most of  the search 
engines based on keyword method. Furthermore, when users input a natural 
language query on any search engines the users have to disappoint with the 
returned result. As a result, when users search a specific relation between two 
or more object, they don't find expected result. Because these engines returns 
result based on keyword. For solving this problem, this work proposed a 
semantic search method by which the user can find the specific answer and 
relation among the concept based on their own query. Ontology is one of  the 
most suitable approaches to retrieve information or concept from the holy 
Qur’an. It is a platform to represent a collection of  facts and objects and 
their relationship. So, this research proposed the development of  ontological 
semantic search method for the food domain of  holy Qur’an Qur’an using 
natural language query.

1.2. Research objectives
a. To develop an ontological semantic based method so that user can 
search food related verses and concept from holy Quran easily using 

natural language query.
b. To generate triple (which consist of  subject, predicate and object) 
from user query by using Triplet Extraction algorithm for creating 
SPARQL query and to integrate the food ontology with the Apache Jena 
Fuseki server so that SPARQL query can efficiently search the expected 
result.  
c. To run the SPARQL query in the Apache Jena Fuseki server. When 
the SPARQL query is run, it searches the verses or concept according to 
the relevant user query semantically from the food ontology dictionary 
and then presents the expected result.

The remaining sections of  this article are organized as follows: section 2 
discusses the review of  literature, section 3 discusses the suggested system's 
approach, section 4 provides the experimental results and discussion, and 
section 5 concludes. 

2. Review of  previous works
There has been much research done in the field of  ontology and the 
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search. A system that helps the end user to query and explore the Qur’an 
ontology and their working domain noun concepts identified in Al-Qur’an 
(Yauri, Kadir, Azman, & Murad, 2013). A semantic based Quranic ontology 
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ontological based and pattern based application in Ismail, Rahman, Bakar, 
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3.2. Generating triple from parse tree by using triplet extraction algorithm
The next step is to generate triple from parse tree. The triples are generated 
by the use of  triplet extraction algorithm. 

Triplet Extraction Algorithm 

function TRIPLET-EXTRACTION(sentence) returns a solution, or failure
result ← EXTRACT-SUBJECT(NP_sub-tree)
� EXTRACT-PREDICATE(VP_sub-tree)
� EXTRACT-OBJECT(VP_siblings)
if  result ≠ failure then return result
else return failure
function EXTRACT-ATTRIBUTES(word) returns a solution, or failure
// search among the word’s siblings
if  adjective(word) result ← all RB siblings
else if  noun(word)
result ← all DT, PRP$, POS, JJ, CD, ADJP, QP, NP siblings.
else if  verb(word)
result ← all ADVP siblings
// search among the word’s uncles
if  noun(word) or adjective(word)
if  uncle = PP result ← uncle sub-tree
else if  verb(word) and (uncle = verb)   result ← uncle sub-tree
if  result ≠ failure then return result
else return failure.
function EXTRACT-SUBJECT(NP_sub-tree) returns a solution, or failure
subject ← first noun found in NP_sub-tree
Subject attributes ←EXTRACT-ATTRIBUTES(subject)
result ← subject � subject-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-PREDICATE(VP_sub-tree) returns a solution, or failure
predicate ← deepest verb found in VP_sub-tree
predicate-attributes ←EXTRACT-ATTRIBUTES(predicate)
result ← predicate � predicate-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-OBJECT(VP_sub-tree) returns a solution, or failure
siblings ← find NP, PP and ADJP siblings of  VP_sub-tree.
for each value in siblings do
if  value = NP or PP       object ← first noun in value
else      object ← first adjective in value
Object-attributes ←EXTRACT-ATTRIBUTES(object)
result ← object � object-attributes
if  result ≠ failure then return result
else return failure.

 The triplet extraction algorithm used to convert user query to triple. The 
time complexity is O(n3+n) and worst-case complexity is O (n3); where n 
stands for order of  operations. And this algorithm cannot fully extract all 
triplets from the query sentences because it cannot recognize if  that input 

sentence may contain more than one subject, predicate and object (Ismail, 
Rahman, Bakar, & Makhtar, 2018).
 In that case, a sentence is represented as a parse tree generated by 
Stanford CoreNLP parser and divided three sub tree like a noun phrase (NP), 
a verbal phrase (VP) and the full stop (.). To find the subject from user query 
the algorithm searches the NP sub tree using breadth first search and the first 
noun of  NP sub tree is selected as subject. To find the predicate of  the 
sentence this algorithm searches the VP sub tree and the deepest verb of  VP 
sub tree will decide as predicate of  query. The objects are found in VP sub 
trees. The VP sub trees can be divided into three different sub trees such as 
PP (prepositional phrase), NP (noun phrase) and ADJP (adjective phrase). In 
case of  NP and PP the first noun is selected as object, in case of  ADJP the 
first adjective is selected as object.
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3.3. Creating SPARQL query using triple
SPARQL means Simple Protocol and RDF Query Language which is used to 
query any data which is based on RDF. A query language is needed in order 
to retrieve information from semantic web applications. SPARQL query is 
most suitable for this purpose. SPARQL query is created by triple that consist 
of  subject, predicate and object which are generated by using triplet 
extraction algorithm. The general structure of  SPARQL query is: 
SELECT ?O
             WHERE { ?S   ?P  ?O }
 The triple (subject, predicate and object) are replaced in the SPARQL 
query such as ‘S’ is replaced by subject, ‘P’ is replaced by predicate and ‘O’ is 
replaced by the object. Then the SPARQL query is formed and the 
corresponding result of  that query is showed. For example: a query is “What 
are the foods Allah forbade for humans” while executing that query in the 
triplet extraction algorithm as a result the triple “food, forbade, humans” are 
generated and food is replaced in place of  ‘S’ forbade is replaced in place of  
‘P’ and human is placed in place of  ‘O’ in the SPARQL query. Then the 

SPARQL query will be like that:
SELECT ?human
 WHERE{Food: food  Food: forbade ?human}.

3.4. Creating food ontology using Protégé
To create food ontology the protégé OWL editor 4.3 version is used. Firstly, 
added IRI (Internationalized Resource Identifier) and prefix name. The 
ontology has various features such as, Class is the most important part of  
ontology. In fact, class is the basic building block of  an ontology. OWL 
classes are defined as sets that contains a set of  individuals. For example, a 
class Food-in-Akhirat which contains that food those are related to Akhirat. 
A class can have one or more smaller classes those are called subclass. For 
example, Food-in-hell and Food-in-paradise are the subclass of  
Food-in-Akhirat. Food ontology consist of  several classes including Allah, 
Food and Quranic verse. The class Allah contains all the Allah related 
instances. Food class contains all the subclass that are related to food and 
Quranic verse contains all the Quranic verses those are related to food of  
Quran. 
Table I: Description of  Classes
       Classes                                                   Description

Food
 Basically food class is the main class or mother class of  that food ontology. 

We divided food domain into various sub domain under  the food class. It 
includes all the sub classes that are related to food such as Food-in-Akhirat, 
Food-in-earth etc.

Food-in-Akhirat

 Food-in-Akhirat is the super class of  Food-in-Hell and Food-in-Paradise
 class. The foods which are related to hell or which foods those are provided 

to the sinners of  hell are contains in Food-in-Hell and which foods those 
are provided to the righteous people in heavens are contains in the 
Food-in-Paradise class as instance.

Food-in-Earth Food-in-Earth is the super class of   drinks, vegetables, fish, forbidden food, 
provisions, fruits etc.

Drinks
 Contains those  instances  which foods are mentioned in Qur’an as drink  

such as water, milk, honey etc.

Forbidden Food This class contains those items as instances which Allah has forbidden for 
humans to enjoy such as blood, wine, flesh of  swine.

Fruits
 Fruits class contains the various fruits mentioned in the Qur'an as instances 

such as dates, grapes, bananas, fig etc.

Vegetables

 Vegetable class contains all those instances those are vegetables are 
mentioned in the Qur’an such as onions, cucumbers, gourd, mustard seed, 
lentil, garlic etc. All the vegetables related verses from Qur’an are also 
included that class.

Provisions

 In this class, those instances are included that are mentioned in the Qur’an 
as provisions. In fact which foods are sent down by Allah from the heavens 
for the followers of  Muses (A) that foods are known as provisions.

 Instances are the basic ground level elements of  ontology. The features 
which represent the objects in the domain in which we are interested that are 
known as instances or individuals. In this food ontology various food related 
instances is used.
 Object property is one of  the most important elements of  an ontology 
which represents the relationship between two individuals. In fact, object 
properties are binary relations on individual i.e., they link two individuals 
together. Object property has various characteristics and descriptions. 
Classes, subclasses, individuals, object properties, and their domains and 
ranges are gradually added step by step in the protégé OWL editor. For this 
reason, in this work did not use any specific algorithm to design a food 
ontology database.
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4. Experimental results and discussion
The above diagram shows how to generate a complete result from a user 
query using the proposed methodology. Firstly user has to start the program 
and then the user have to give the input a user query “Which are the milk 
related verses of  Qur’an? When the user runs the program by giving an input 
then a parse tree is generated from the user query by using the Stanford 
CoreNLP parser. After that, A triple is generated from the parse tree by using 
Triplet Extraction Algorithm that is ‘milk-related Quran’. In the next step, a 
SPARQL query is created by using triple in the apache Jena Fuseki server. 
The SPARQL query is “SELECT? Qur’an WHERE {Food:milk   
Food:related ? Qur’an}”.

Triplet_Extraction(What are the food Allah forbade for human?)

----Subject-----
[Food] 

---Predicate---
[forbade ] 

---Object---
[human ] 
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concept matching, synonyms, and natural language algorithms, etc. Semantic 
search has the capacity to decide which you signify when you type a query 
and then return search results that do not necessarily match the entries or 
words you entered in your query. This research proposed a semantic 
technique that aims to overcome the problems associated with traditional 
searching for keywords in order to improve the search ability of  Quranic 
information. Most people rely on search engines to extract and express 
knowledge about particular Quran fields from a variety of  resources. All the 
results returned by search engines are not always relevant and accurate 
because most of  search engines are keyword based. Moreover, it is difficult 
for a naive user to confirm that the results obtained are noteworthy to the 
user request. Therefore, Semantic web plays a major role in explaining the 
relevance of  the search results. This semantic search method permits users to 
find verses and concepts semantically related to food found in the Qur'an 
and their associated relationships.

1.1. Problem statement
Qur'an is a large termination stage of  information of  various domains. There 
are many domains mentioned in the Qur’an which are not yet investigated or 
researched elaborately, especially food domain. For this reason, users can not 
find any dependable source from which they can obtain knowledge about 
food related concepts from holy Qur’an. When users search any specific 
topic from the Qur’an by using internet or any search engines, the returned 
results by search engines are not fully accurate because most of  the search 
engines based on keyword method. Furthermore, when users input a natural 
language query on any search engines the users have to disappoint with the 
returned result. As a result, when users search a specific relation between two 
or more object, they don't find expected result. Because these engines returns 
result based on keyword. For solving this problem, this work proposed a 
semantic search method by which the user can find the specific answer and 
relation among the concept based on their own query. Ontology is one of  the 
most suitable approaches to retrieve information or concept from the holy 
Qur’an. It is a platform to represent a collection of  facts and objects and 
their relationship. So, this research proposed the development of  ontological 
semantic search method for the food domain of  holy Qur’an Qur’an using 
natural language query.

1.2. Research objectives
a. To develop an ontological semantic based method so that user can 
search food related verses and concept from holy Quran easily using 

natural language query.
b. To generate triple (which consist of  subject, predicate and object) 
from user query by using Triplet Extraction algorithm for creating 
SPARQL query and to integrate the food ontology with the Apache Jena 
Fuseki server so that SPARQL query can efficiently search the expected 
result.  
c. To run the SPARQL query in the Apache Jena Fuseki server. When 
the SPARQL query is run, it searches the verses or concept according to 
the relevant user query semantically from the food ontology dictionary 
and then presents the expected result.

The remaining sections of  this article are organized as follows: section 2 
discusses the review of  literature, section 3 discusses the suggested system's 
approach, section 4 provides the experimental results and discussion, and 
section 5 concludes. 

2. Review of  previous works
There has been much research done in the field of  ontology and the 
mechanism of  retrieval of  information. In Sadi, et al. (2016) and Khan, et al. 
(2017) implemented an ontological model of  concepts related to nature 
described in the Quranic verses, which are spread over different chapters. A 
search method based on ontology to answer related queries in the Qur'an 
using recall and precision measurements is proposed in Safee, et al. (2018). In 
this paper they apply both semantic and keyword search which simply called 
hybrid search method. Developed a Quranic ontology that represents the 
meaning of  words and their relations by using Quranic ontology based 
semantic search approach (Beirade, Azzoune, & Zegour, 2021). In (Khan, 
Saqlain, Shoaib, & Sher, 2013), proposed an ontology for extracting the 
concept of  birds and animals mentioned in the holy Qur’an using semantic 
search. A system that helps the end user to query and explore the Qur’an 
ontology and their working domain noun concepts identified in Al-Qur’an 
(Yauri, Kadir, Azman, & Murad, 2013). A semantic based Quranic ontology 
is done using natural language query where they included the historical 
concepts of  Quran in their domain (Yauri, Kadir, Azman, & Murad, 2014). 
To implement their methodology n-gram maximum likelihood estimate 
model and n-gram maximum entropy model are used. Ontology-based 
keyword pattern matching approach is proposed where they develop a search 
strategy to retrieve authentic and relevant verses in Al-Qur'an using ontology 
(Ta’a, Abed, Ali, & Ahmad, 2016). Identifying relevant experimental studies 
from various modern electronic data sources (SLR) (Rusli, Ridzuan, Zaki, 

Sayuti, & Salam, 2018). Proposed an ontological model for Arabic language 
vocabulary to retrieve the concepts of  place nouns from holly Qur'an 
(Alromima, Moawad, Elgohary, & Aref, 2015). In (Yauri, Kadir, Azman, & 
Murad, 2013; Yauri, Kadir, Azman, & Murad, 2012), an ontology lexicon 
semantic search system in the Qur'an domain. They run 40 queries and most 
of  the queries successfully return the result. Developed theme-based 
keyword pattern matching approach that aided the search for Al-Qur'an 
ontology and the retrieval of  Al-Qur'an knowledge (Ta'a, Abed, & Ahmad, 
2017). In Shmeisani, Tartir, Al-Na’ssaan, and Naji (2014) proposed a 
semantic approach to represent Quranic content and interpret user questions 
written in Arabic. Salat domain is included in (Islam & Laeeq, 2019) where an 
ontological application is developed that can answer salat related queries 
from user. An algorithm is implemented in Rusu, Dali, Fortuna, Grobelnik, 
and Mladenic (2007) that can generate triple by using open NLP, Stanford 
parser, link parser and mini par parser. A multi liaison algorithm is 
implemented in (Jivani, Shingala, & Virparia, 2011) which can generate 
multiple triple and multiple relationship from user query. Proposed a 
ontological based and pattern based application in Ismail, Rahman, Bakar, 
and Makhtar (2018) which retrieve Hajj related concept and verse from holy 
Qur'an using shallow NLP.

3. Methodology of  the proposed system
This research aims to develop a semantic search method for retrieving food 
related verses and concepts from holy Quran using natural language query. 
To attain the research goal this research involves the following steps.
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question using natural language query. For example, “What are the foods 
Allah forbade for human in Qur’an”. The next step is to generate parse tree 
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For generating triple from parse tree Triplet Extraction Algorithm is used. 
Then the SPARQL query is created by using triple in the next step. When the 
SPARQL query is run it searches the expected result in the food ontology 
dictionary. If  the SPARQL query is matched with any result then the 
expected output is return in the Apache Jena Fuseki server.

3.1. Generating parse tree from user query by using Stanford core NLP
To generate parse tree from user queries there are four types of  parse tree 
generator can be used Stanford parser, Link parser, Open NLP parser and 
Minipar parser. In Rusu, Dali, Fortuna, Grobelnik, and Mladenic (2007) the 
performance of  these parser are defined as like as, Stanford parser can 
generate 118 triples within 178.1 seconds. The sentences parsed by the Open 
NLP parser in 29.95 seconds and generates 168 triples. Link parser can 
generate 110 triples within 271 seconds. Sentences have been parsed by Mini 
par in 104 seconds and generates 153 triples. Among these four parsers Open 
NLP has the highest performance which is best suitable in the C# platform. 
Since the triplet extraction algorithm is implemented in python, Stanford 
CoreNLP parser has been used instead of  Open NLP where two parsers give 
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3.2. Generating triple from parse tree by using triplet extraction algorithm
The next step is to generate triple from parse tree. The triples are generated 
by the use of  triplet extraction algorithm. 

Triplet Extraction Algorithm 

function TRIPLET-EXTRACTION(sentence) returns a solution, or failure
result ← EXTRACT-SUBJECT(NP_sub-tree)
� EXTRACT-PREDICATE(VP_sub-tree)
� EXTRACT-OBJECT(VP_siblings)
if  result ≠ failure then return result
else return failure
function EXTRACT-ATTRIBUTES(word) returns a solution, or failure
// search among the word’s siblings
if  adjective(word) result ← all RB siblings
else if  noun(word)
result ← all DT, PRP$, POS, JJ, CD, ADJP, QP, NP siblings.
else if  verb(word)
result ← all ADVP siblings
// search among the word’s uncles
if  noun(word) or adjective(word)
if  uncle = PP result ← uncle sub-tree
else if  verb(word) and (uncle = verb)   result ← uncle sub-tree
if  result ≠ failure then return result
else return failure.
function EXTRACT-SUBJECT(NP_sub-tree) returns a solution, or failure
subject ← first noun found in NP_sub-tree
Subject attributes ←EXTRACT-ATTRIBUTES(subject)
result ← subject � subject-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-PREDICATE(VP_sub-tree) returns a solution, or failure
predicate ← deepest verb found in VP_sub-tree
predicate-attributes ←EXTRACT-ATTRIBUTES(predicate)
result ← predicate � predicate-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-OBJECT(VP_sub-tree) returns a solution, or failure
siblings ← find NP, PP and ADJP siblings of  VP_sub-tree.
for each value in siblings do
if  value = NP or PP       object ← first noun in value
else      object ← first adjective in value
Object-attributes ←EXTRACT-ATTRIBUTES(object)
result ← object � object-attributes
if  result ≠ failure then return result
else return failure.

 The triplet extraction algorithm used to convert user query to triple. The 
time complexity is O(n3+n) and worst-case complexity is O (n3); where n 
stands for order of  operations. And this algorithm cannot fully extract all 
triplets from the query sentences because it cannot recognize if  that input 

sentence may contain more than one subject, predicate and object (Ismail, 
Rahman, Bakar, & Makhtar, 2018).
 In that case, a sentence is represented as a parse tree generated by 
Stanford CoreNLP parser and divided three sub tree like a noun phrase (NP), 
a verbal phrase (VP) and the full stop (.). To find the subject from user query 
the algorithm searches the NP sub tree using breadth first search and the first 
noun of  NP sub tree is selected as subject. To find the predicate of  the 
sentence this algorithm searches the VP sub tree and the deepest verb of  VP 
sub tree will decide as predicate of  query. The objects are found in VP sub 
trees. The VP sub trees can be divided into three different sub trees such as 
PP (prepositional phrase), NP (noun phrase) and ADJP (adjective phrase). In 
case of  NP and PP the first noun is selected as object, in case of  ADJP the 
first adjective is selected as object.
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3.3. Creating SPARQL query using triple
SPARQL means Simple Protocol and RDF Query Language which is used to 
query any data which is based on RDF. A query language is needed in order 
to retrieve information from semantic web applications. SPARQL query is 
most suitable for this purpose. SPARQL query is created by triple that consist 
of  subject, predicate and object which are generated by using triplet 
extraction algorithm. The general structure of  SPARQL query is: 
SELECT ?O
             WHERE { ?S   ?P  ?O }
 The triple (subject, predicate and object) are replaced in the SPARQL 
query such as ‘S’ is replaced by subject, ‘P’ is replaced by predicate and ‘O’ is 
replaced by the object. Then the SPARQL query is formed and the 
corresponding result of  that query is showed. For example: a query is “What 
are the foods Allah forbade for humans” while executing that query in the 
triplet extraction algorithm as a result the triple “food, forbade, humans” are 
generated and food is replaced in place of  ‘S’ forbade is replaced in place of  
‘P’ and human is placed in place of  ‘O’ in the SPARQL query. Then the 

SPARQL query will be like that:
SELECT ?human
 WHERE{Food: food  Food: forbade ?human}.

3.4. Creating food ontology using Protégé
To create food ontology the protégé OWL editor 4.3 version is used. Firstly, 
added IRI (Internationalized Resource Identifier) and prefix name. The 
ontology has various features such as, Class is the most important part of  
ontology. In fact, class is the basic building block of  an ontology. OWL 
classes are defined as sets that contains a set of  individuals. For example, a 
class Food-in-Akhirat which contains that food those are related to Akhirat. 
A class can have one or more smaller classes those are called subclass. For 
example, Food-in-hell and Food-in-paradise are the subclass of  
Food-in-Akhirat. Food ontology consist of  several classes including Allah, 
Food and Quranic verse. The class Allah contains all the Allah related 
instances. Food class contains all the subclass that are related to food and 
Quranic verse contains all the Quranic verses those are related to food of  
Quran. 
Table I: Description of  Classes
       Classes                                                   Description

Food
 Basically food class is the main class or mother class of  that food ontology. 

We divided food domain into various sub domain under  the food class. It 
includes all the sub classes that are related to food such as Food-in-Akhirat, 
Food-in-earth etc.

Food-in-Akhirat

 Food-in-Akhirat is the super class of  Food-in-Hell and Food-in-Paradise
 class. The foods which are related to hell or which foods those are provided 

to the sinners of  hell are contains in Food-in-Hell and which foods those 
are provided to the righteous people in heavens are contains in the 
Food-in-Paradise class as instance.

Food-in-Earth Food-in-Earth is the super class of   drinks, vegetables, fish, forbidden food, 
provisions, fruits etc.

Drinks
 Contains those  instances  which foods are mentioned in Qur’an as drink  

such as water, milk, honey etc.

Forbidden Food This class contains those items as instances which Allah has forbidden for 
humans to enjoy such as blood, wine, flesh of  swine.

Fruits
 Fruits class contains the various fruits mentioned in the Qur'an as instances 

such as dates, grapes, bananas, fig etc.

Vegetables

 Vegetable class contains all those instances those are vegetables are 
mentioned in the Qur’an such as onions, cucumbers, gourd, mustard seed, 
lentil, garlic etc. All the vegetables related verses from Qur’an are also 
included that class.

Provisions

 In this class, those instances are included that are mentioned in the Qur’an 
as provisions. In fact which foods are sent down by Allah from the heavens 
for the followers of  Muses (A) that foods are known as provisions.

 Instances are the basic ground level elements of  ontology. The features 
which represent the objects in the domain in which we are interested that are 
known as instances or individuals. In this food ontology various food related 
instances is used.
 Object property is one of  the most important elements of  an ontology 
which represents the relationship between two individuals. In fact, object 
properties are binary relations on individual i.e., they link two individuals 
together. Object property has various characteristics and descriptions. 
Classes, subclasses, individuals, object properties, and their domains and 
ranges are gradually added step by step in the protégé OWL editor. For this 
reason, in this work did not use any specific algorithm to design a food 
ontology database.
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4. Experimental results and discussion
The above diagram shows how to generate a complete result from a user 
query using the proposed methodology. Firstly user has to start the program 
and then the user have to give the input a user query “Which are the milk 
related verses of  Qur’an? When the user runs the program by giving an input 
then a parse tree is generated from the user query by using the Stanford 
CoreNLP parser. After that, A triple is generated from the parse tree by using 
Triplet Extraction Algorithm that is ‘milk-related Quran’. In the next step, a 
SPARQL query is created by using triple in the apache Jena Fuseki server. 
The SPARQL query is “SELECT? Qur’an WHERE {Food:milk   
Food:related ? Qur’an}”.
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concept matching, synonyms, and natural language algorithms, etc. Semantic 
search has the capacity to decide which you signify when you type a query 
and then return search results that do not necessarily match the entries or 
words you entered in your query. This research proposed a semantic 
technique that aims to overcome the problems associated with traditional 
searching for keywords in order to improve the search ability of  Quranic 
information. Most people rely on search engines to extract and express 
knowledge about particular Quran fields from a variety of  resources. All the 
results returned by search engines are not always relevant and accurate 
because most of  search engines are keyword based. Moreover, it is difficult 
for a naive user to confirm that the results obtained are noteworthy to the 
user request. Therefore, Semantic web plays a major role in explaining the 
relevance of  the search results. This semantic search method permits users to 
find verses and concepts semantically related to food found in the Qur'an 
and their associated relationships.

1.1. Problem statement
Qur'an is a large termination stage of  information of  various domains. There 
are many domains mentioned in the Qur’an which are not yet investigated or 
researched elaborately, especially food domain. For this reason, users can not 
find any dependable source from which they can obtain knowledge about 
food related concepts from holy Qur’an. When users search any specific 
topic from the Qur’an by using internet or any search engines, the returned 
results by search engines are not fully accurate because most of  the search 
engines based on keyword method. Furthermore, when users input a natural 
language query on any search engines the users have to disappoint with the 
returned result. As a result, when users search a specific relation between two 
or more object, they don't find expected result. Because these engines returns 
result based on keyword. For solving this problem, this work proposed a 
semantic search method by which the user can find the specific answer and 
relation among the concept based on their own query. Ontology is one of  the 
most suitable approaches to retrieve information or concept from the holy 
Qur’an. It is a platform to represent a collection of  facts and objects and 
their relationship. So, this research proposed the development of  ontological 
semantic search method for the food domain of  holy Qur’an Qur’an using 
natural language query.

1.2. Research objectives
a. To develop an ontological semantic based method so that user can 
search food related verses and concept from holy Quran easily using 

natural language query.
b. To generate triple (which consist of  subject, predicate and object) 
from user query by using Triplet Extraction algorithm for creating 
SPARQL query and to integrate the food ontology with the Apache Jena 
Fuseki server so that SPARQL query can efficiently search the expected 
result.  
c. To run the SPARQL query in the Apache Jena Fuseki server. When 
the SPARQL query is run, it searches the verses or concept according to 
the relevant user query semantically from the food ontology dictionary 
and then presents the expected result.

The remaining sections of  this article are organized as follows: section 2 
discusses the review of  literature, section 3 discusses the suggested system's 
approach, section 4 provides the experimental results and discussion, and 
section 5 concludes. 

2. Review of  previous works
There has been much research done in the field of  ontology and the 
mechanism of  retrieval of  information. In Sadi, et al. (2016) and Khan, et al. 
(2017) implemented an ontological model of  concepts related to nature 
described in the Quranic verses, which are spread over different chapters. A 
search method based on ontology to answer related queries in the Qur'an 
using recall and precision measurements is proposed in Safee, et al. (2018). In 
this paper they apply both semantic and keyword search which simply called 
hybrid search method. Developed a Quranic ontology that represents the 
meaning of  words and their relations by using Quranic ontology based 
semantic search approach (Beirade, Azzoune, & Zegour, 2021). In (Khan, 
Saqlain, Shoaib, & Sher, 2013), proposed an ontology for extracting the 
concept of  birds and animals mentioned in the holy Qur’an using semantic 
search. A system that helps the end user to query and explore the Qur’an 
ontology and their working domain noun concepts identified in Al-Qur’an 
(Yauri, Kadir, Azman, & Murad, 2013). A semantic based Quranic ontology 
is done using natural language query where they included the historical 
concepts of  Quran in their domain (Yauri, Kadir, Azman, & Murad, 2014). 
To implement their methodology n-gram maximum likelihood estimate 
model and n-gram maximum entropy model are used. Ontology-based 
keyword pattern matching approach is proposed where they develop a search 
strategy to retrieve authentic and relevant verses in Al-Qur'an using ontology 
(Ta’a, Abed, Ali, & Ahmad, 2016). Identifying relevant experimental studies 
from various modern electronic data sources (SLR) (Rusli, Ridzuan, Zaki, 

Sayuti, & Salam, 2018). Proposed an ontological model for Arabic language 
vocabulary to retrieve the concepts of  place nouns from holly Qur'an 
(Alromima, Moawad, Elgohary, & Aref, 2015). In (Yauri, Kadir, Azman, & 
Murad, 2013; Yauri, Kadir, Azman, & Murad, 2012), an ontology lexicon 
semantic search system in the Qur'an domain. They run 40 queries and most 
of  the queries successfully return the result. Developed theme-based 
keyword pattern matching approach that aided the search for Al-Qur'an 
ontology and the retrieval of  Al-Qur'an knowledge (Ta'a, Abed, & Ahmad, 
2017). In Shmeisani, Tartir, Al-Na’ssaan, and Naji (2014) proposed a 
semantic approach to represent Quranic content and interpret user questions 
written in Arabic. Salat domain is included in (Islam & Laeeq, 2019) where an 
ontological application is developed that can answer salat related queries 
from user. An algorithm is implemented in Rusu, Dali, Fortuna, Grobelnik, 
and Mladenic (2007) that can generate triple by using open NLP, Stanford 
parser, link parser and mini par parser. A multi liaison algorithm is 
implemented in (Jivani, Shingala, & Virparia, 2011) which can generate 
multiple triple and multiple relationship from user query. Proposed a 
ontological based and pattern based application in Ismail, Rahman, Bakar, 
and Makhtar (2018) which retrieve Hajj related concept and verse from holy 
Qur'an using shallow NLP.

3. Methodology of  the proposed system
This research aims to develop a semantic search method for retrieving food 
related verses and concepts from holy Quran using natural language query. 
To attain the research goal this research involves the following steps.

 
Fig 1: Outline of  the Recommended Methodology

 Firstly, user have to start the program, then user have to give input a 
question using natural language query. For example, “What are the foods 
Allah forbade for human in Qur’an”. The next step is to generate parse tree 
from user query. For generating parse tree from user query Stanford Core 

NLP server is used. Then the next step is to generate triple from parse tree. 
For generating triple from parse tree Triplet Extraction Algorithm is used. 
Then the SPARQL query is created by using triple in the next step. When the 
SPARQL query is run it searches the expected result in the food ontology 
dictionary. If  the SPARQL query is matched with any result then the 
expected output is return in the Apache Jena Fuseki server.

3.1. Generating parse tree from user query by using Stanford core NLP
To generate parse tree from user queries there are four types of  parse tree 
generator can be used Stanford parser, Link parser, Open NLP parser and 
Minipar parser. In Rusu, Dali, Fortuna, Grobelnik, and Mladenic (2007) the 
performance of  these parser are defined as like as, Stanford parser can 
generate 118 triples within 178.1 seconds. The sentences parsed by the Open 
NLP parser in 29.95 seconds and generates 168 triples. Link parser can 
generate 110 triples within 271 seconds. Sentences have been parsed by Mini 
par in 104 seconds and generates 153 triples. Among these four parsers Open 
NLP has the highest performance which is best suitable in the C# platform. 
Since the triplet extraction algorithm is implemented in python, Stanford 
CoreNLP parser has been used instead of  Open NLP where two parsers give 
the same performance.

 
Fig 2: Generating Parse Trees from User Query by Using Stanford CoreNLP Parser

3.2. Generating triple from parse tree by using triplet extraction algorithm
The next step is to generate triple from parse tree. The triples are generated 
by the use of  triplet extraction algorithm. 

Triplet Extraction Algorithm 

function TRIPLET-EXTRACTION(sentence) returns a solution, or failure
result ← EXTRACT-SUBJECT(NP_sub-tree)
� EXTRACT-PREDICATE(VP_sub-tree)
� EXTRACT-OBJECT(VP_siblings)
if  result ≠ failure then return result
else return failure
function EXTRACT-ATTRIBUTES(word) returns a solution, or failure
// search among the word’s siblings
if  adjective(word) result ← all RB siblings
else if  noun(word)
result ← all DT, PRP$, POS, JJ, CD, ADJP, QP, NP siblings.
else if  verb(word)
result ← all ADVP siblings
// search among the word’s uncles
if  noun(word) or adjective(word)
if  uncle = PP result ← uncle sub-tree
else if  verb(word) and (uncle = verb)   result ← uncle sub-tree
if  result ≠ failure then return result
else return failure.
function EXTRACT-SUBJECT(NP_sub-tree) returns a solution, or failure
subject ← first noun found in NP_sub-tree
Subject attributes ←EXTRACT-ATTRIBUTES(subject)
result ← subject � subject-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-PREDICATE(VP_sub-tree) returns a solution, or failure
predicate ← deepest verb found in VP_sub-tree
predicate-attributes ←EXTRACT-ATTRIBUTES(predicate)
result ← predicate � predicate-attributes
if  result ≠ failure then return result
else return failure.
function EXTRACT-OBJECT(VP_sub-tree) returns a solution, or failure
siblings ← find NP, PP and ADJP siblings of  VP_sub-tree.
for each value in siblings do
if  value = NP or PP       object ← first noun in value
else      object ← first adjective in value
Object-attributes ←EXTRACT-ATTRIBUTES(object)
result ← object � object-attributes
if  result ≠ failure then return result
else return failure.

 The triplet extraction algorithm used to convert user query to triple. The 
time complexity is O(n3+n) and worst-case complexity is O (n3); where n 
stands for order of  operations. And this algorithm cannot fully extract all 
triplets from the query sentences because it cannot recognize if  that input 

sentence may contain more than one subject, predicate and object (Ismail, 
Rahman, Bakar, & Makhtar, 2018).
 In that case, a sentence is represented as a parse tree generated by 
Stanford CoreNLP parser and divided three sub tree like a noun phrase (NP), 
a verbal phrase (VP) and the full stop (.). To find the subject from user query 
the algorithm searches the NP sub tree using breadth first search and the first 
noun of  NP sub tree is selected as subject. To find the predicate of  the 
sentence this algorithm searches the VP sub tree and the deepest verb of  VP 
sub tree will decide as predicate of  query. The objects are found in VP sub 
trees. The VP sub trees can be divided into three different sub trees such as 
PP (prepositional phrase), NP (noun phrase) and ADJP (adjective phrase). In 
case of  NP and PP the first noun is selected as object, in case of  ADJP the 
first adjective is selected as object.

Fig 3: Generating Triple from Parse Tree by Using Triplet Extraction Algorithm

3.3. Creating SPARQL query using triple
SPARQL means Simple Protocol and RDF Query Language which is used to 
query any data which is based on RDF. A query language is needed in order 
to retrieve information from semantic web applications. SPARQL query is 
most suitable for this purpose. SPARQL query is created by triple that consist 
of  subject, predicate and object which are generated by using triplet 
extraction algorithm. The general structure of  SPARQL query is: 
SELECT ?O
             WHERE { ?S   ?P  ?O }
 The triple (subject, predicate and object) are replaced in the SPARQL 
query such as ‘S’ is replaced by subject, ‘P’ is replaced by predicate and ‘O’ is 
replaced by the object. Then the SPARQL query is formed and the 
corresponding result of  that query is showed. For example: a query is “What 
are the foods Allah forbade for humans” while executing that query in the 
triplet extraction algorithm as a result the triple “food, forbade, humans” are 
generated and food is replaced in place of  ‘S’ forbade is replaced in place of  
‘P’ and human is placed in place of  ‘O’ in the SPARQL query. Then the 

SPARQL query will be like that:
SELECT ?human
 WHERE{Food: food  Food: forbade ?human}.

3.4. Creating food ontology using Protégé
To create food ontology the protégé OWL editor 4.3 version is used. Firstly, 
added IRI (Internationalized Resource Identifier) and prefix name. The 
ontology has various features such as, Class is the most important part of  
ontology. In fact, class is the basic building block of  an ontology. OWL 
classes are defined as sets that contains a set of  individuals. For example, a 
class Food-in-Akhirat which contains that food those are related to Akhirat. 
A class can have one or more smaller classes those are called subclass. For 
example, Food-in-hell and Food-in-paradise are the subclass of  
Food-in-Akhirat. Food ontology consist of  several classes including Allah, 
Food and Quranic verse. The class Allah contains all the Allah related 
instances. Food class contains all the subclass that are related to food and 
Quranic verse contains all the Quranic verses those are related to food of  
Quran. 
Table I: Description of  Classes
       Classes                                                   Description

Food
 Basically food class is the main class or mother class of  that food ontology. 

We divided food domain into various sub domain under  the food class. It 
includes all the sub classes that are related to food such as Food-in-Akhirat, 
Food-in-earth etc.

Food-in-Akhirat

 Food-in-Akhirat is the super class of  Food-in-Hell and Food-in-Paradise
 class. The foods which are related to hell or which foods those are provided 

to the sinners of  hell are contains in Food-in-Hell and which foods those 
are provided to the righteous people in heavens are contains in the 
Food-in-Paradise class as instance.

Food-in-Earth Food-in-Earth is the super class of   drinks, vegetables, fish, forbidden food, 
provisions, fruits etc.

Drinks
 Contains those  instances  which foods are mentioned in Qur’an as drink  

such as water, milk, honey etc.

Forbidden Food This class contains those items as instances which Allah has forbidden for 
humans to enjoy such as blood, wine, flesh of  swine.

Fruits
 Fruits class contains the various fruits mentioned in the Qur'an as instances 

such as dates, grapes, bananas, fig etc.

Vegetables

 Vegetable class contains all those instances those are vegetables are 
mentioned in the Qur’an such as onions, cucumbers, gourd, mustard seed, 
lentil, garlic etc. All the vegetables related verses from Qur’an are also 
included that class.

Provisions

 In this class, those instances are included that are mentioned in the Qur’an 
as provisions. In fact which foods are sent down by Allah from the heavens 
for the followers of  Muses (A) that foods are known as provisions.

 Instances are the basic ground level elements of  ontology. The features 
which represent the objects in the domain in which we are interested that are 
known as instances or individuals. In this food ontology various food related 
instances is used.
 Object property is one of  the most important elements of  an ontology 
which represents the relationship between two individuals. In fact, object 
properties are binary relations on individual i.e., they link two individuals 
together. Object property has various characteristics and descriptions. 
Classes, subclasses, individuals, object properties, and their domains and 
ranges are gradually added step by step in the protégé OWL editor. For this 
reason, in this work did not use any specific algorithm to design a food 
ontology database.

 
Fig 4: Overview of  food ontology

4. Experimental results and discussion
The above diagram shows how to generate a complete result from a user 
query using the proposed methodology. Firstly user has to start the program 
and then the user have to give the input a user query “Which are the milk 
related verses of  Qur’an? When the user runs the program by giving an input 
then a parse tree is generated from the user query by using the Stanford 
CoreNLP parser. After that, A triple is generated from the parse tree by using 
Triplet Extraction Algorithm that is ‘milk-related Quran’. In the next step, a 
SPARQL query is created by using triple in the apache Jena Fuseki server. 
The SPARQL query is “SELECT? Qur’an WHERE {Food:milk   
Food:related ? Qur’an}”.

Thing Food

QuranicVerse

Food In Earth

Food In Akhirat

Allah

Food In paradise

Food In Hell

Vegetables

Drinks

Fruits

Forbidden Food

Fish

Provisions



Semantic search method for Quran 113

Fig 5: Overall work flow of  Proposed Model

 When the SPARQL query is run, SPARQL query searches the expected 
result in the food ontology dictionary. If  any result is matched with the 
SPARQL query then the apache Jena Fuseki server shows the result. The 
expected result is “chapter:16 & Verse_Number:67 chapter:47 & 
Verse_Number:15”.
 To show the experimental analysis and design the following steps have to 
be performed:

1. The first step is to create a dataset in the Apache Jena Fuseki server 
and set dataset name and dataset type. The next step is to upload 
food ontology as TTL file to the Apache Jena Fuseki server. This 
server is used in this work because it is more users friendly and 
efficient for executing SPARQL query.

2. The next step is to generate triple (subject, predicate and object) 
from user query. After generating triple, a SPARQL query is created 
by using that triple in Apache Jena Fuseki server. Finally, in the query 
tab of  the fuseki server the SPARQL query has to run and get 
expected result. Some example queries are run in the following 
section.

Query-1: Which food Allah forbade in Qur’an?
Generated Triple: Allah forbade Qur’an 
SPARQL Query: 
SELECT? Qur’an 
           WHERE {Food: Allah Food: forbade? Qur’an}

In this query, user want to know which food Allah (SWT) forbade for human 
in the Qur’an. When the query is executed, a triple is generated and by this 
triple a SPARQL query is formed in the Fuseki server. It can be done by 
running the SPARQL query above. Here, we are retrieving the object by 
supplying the subject (Allah) and the predicate (Forbade) in the query. The 
answer is returned corresponding of  that triple Allah forbade Qur’an and a 
query variable is used to retrieve the answer. In this case it is 'Qur’an'.

Query-2: What are the provisions mentioned in the Qur’an that Allah sent 
down?
Generated Triple: provisions sent Allah
SPARQL Query: 
SELECT ?Allah
  WHERE {Food: provisions Food: sent? Allah}
In this query, user want to know which food Allah (SWT) sent in the world 
as provisions specially for followers of  MUSES(A).For that user query above 
triple is generated by Triple Extraction Algorithm and above SPARQL query 
is formed in Fuseki server and The following answer is returned according to 
the corresponding SPARQL query.

Query-3: In hell, which foods will provide to sinners?
Generated Triple: hell provide sinners
SPARQL Query:
SELECT ? sinners
  WHERE {Food: hell Food: provide? sinners}

4.1. Comparisons with others proposed model and this food ontology model
In this research work, three kinds of  comparison is performed with 
proposed food ontology model work. In Table II shows the comparison 
chart between Wikidata query service, QNature ontology and food Ontology 
based on the answering capabilities. On the other hand, in Table III shows 
the comparison between others Quranic search engines and the food 
ontology based on the searching type and input type. In Table IV shows the 
comparison between others research papers and our research based on the 
domain, input type and used Algorithm.

4.1.1. Comparison between Wikidata Query Service, QNature Ontology and Food 
Ontology based on the Answering Capabilities
During literature review, various research papers and search engines are 

reviewed. But there could not find any search engine or research papers 
which are fully based on the food domain of  Qur’an. There are only two 
search engines are found such as Wikidata query service and QNature 
ontology that contain partially food related concepts. For that reason 
comparison have been done between this proposed work and wikidata query 
service and QNature ontology.
Wikidata Query Services: It is a SPARQL query search engine which 
consists of  various domains such as rivers, chemistry, mountains, geography, 
economics and business, food and drinks etc. Here this engine also include 
food and drinks related domain which is also same to this topics.
QNature Ontology: This is a SPARQL query search engine which consist 
of  basically nature related topics of  Qur'an. This search engine also includes 
the small part of  food related concept of  the Qur’an but didn’t investigate 
extensively.
Table II: Comparison between Wikidata Query Service, QNature Ontology and Food
Ontology based on the Answering Capabilities.

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which fruits are mentioned SELECT ? No  No data Food:pomegranate
in Qur’an? Qur’an matching available Food:grapes
 WHERE{Food: records in table Food:cucumbers
 fruits Food:  found  Food:dates
 mentioned ?   Food:banana
 Qur’an}   Food:fig 
Which water will be given SELECT ?hell No No data Food:boiling_water
in hell? WHERE{Food: matching available 
 Water Food: records in table
 given?hell} found    
In hell, which foods will  SELECT ?  No  No data Food:boiling_water
provide to sinners? sinners matching available Food:zaqqum
 WHERE{Food: records  in table Food:al-Ghasleen
 Hell Food:  found  Food:festering_
 provide?sinners}      water
    Food:boiling_fluid
In paradise, which foods  SELECT ? No No data  Food:ginger
will provide to righteous  people matching available Food:purifying_
people? WHERE{Food: records in table drink
 Hell Food: found  Food:rivers_of_
 provide ?people}   honey
       Food:kafur
    Food:rivers_of_milk
    Food:Wine_of_
    paradise

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which food Allah forbade  SELECT? No QNature: Food:Dead
in Qur’an? Qur’an matching  Dead Animals
 WHERE{Food:  records Animals Food:Swines
 Allah  Food:  found QNature: Food:Wine
 forbade ?  Swines Food:Blood
 Qur’an}  QNature:
   Wine    
   QNature:
   Blood
For which prophet  SELECT? No No data
followers manna and quails mention  matching available
are send That mention in  WHERE records in table Food:moses
Qur’an?' {Food:prophet found
 Food:sent?
 mention}        
What are the provisions  SELECT?Allah No QNature: Food:manna
mentioned in the Qur’an  WHERE{Food: matching Quails Food:quail
that Allah sent down? provisions  records QNature:
 Food:sent?  found Manna
 Allah}     
Which are the water related SELECT ? No No data Chapter:16 & 
verse of  Qur’an? Qur’an matching  available verse_Number:10
 WHERE{Food: records in table Chapte:77 &
 Water Food:  found  Verse_Number27
 related?Qur’an}   Chapter:2 &
       Verse_Number:164
    Chapter:23 &
    Verse_Number:18

For example, in this table II, the triple of  the question is "Which water will 
be given in hell?"- only matched for that triple which is saved in Food 
Dictionary. Since this question was for searching a single water and the triple 
of  the question is only matched with a triple that return the result Boiling 
water. If  the question would be "In hell, which foods will provide to 
sinners?" - matched for searching multiple water then Boiling water and 
festering water will return as a result. 
 However, in table II, the query is "In paradise, which foods will provide 
to righteous people?" - where "Food: Hell" is appeared in the SPARQL 
query. In this case, the SPARQL query conflicts with another triple in the 
database. For this reason in the future, we will improve this feature.

4.1.2. Comparison between others Quranic Search Engines and the Food Ontology Search 
Engines
In the following table, comparison have been done between this proposed 
work and various Quranic search engines based on the searching type and 
input type where most of  the search engines are keyword based but this work 
is semantic based and most of  the search engines take input as keyword but 
this proposed work take input natural language query.
Table III: Comparison between Others Quranic Search Engines and the Food Ontology 
based on the Searching Type and Input Type.

Search Engine Search type Input type

1.Shahih International Keyword Specific word or keyword.

2.Qur’an.com Keyword Keyword

3.Alfanous.org Keyword Any word or ayah

4.Qur’an.ksu.edu.sa Keyword Sura,verse 

5.The Quranic Arabic Corpus Keyword Any keyword

6.Virtuoso SPARQL QUERY Editor/ Semantic SPARQL query

   HTTP://dbpedia.org

7.Quran Ontology.com Semantic/keyword SPARQL query

8.Ontobee Semantic SPARQL query

9.Holyquran.site/ Keyword Keyword

10.Search-the-quran.com/ Keyword Any word

11.QNature Ontology Semantic SPARQL query

12.www.islamicity.org/quransearch Keyword  Any word 

13.www.quranexplorer.com/search/ Keyword Keyword

14.qurananalysis.com keyword keyword

15.Our proposed model Food Ontology. Semantic  Natural language query

  as the user want

4.1.3. Comparison between Others Research Papers and Food Ontology Model
In the following table, comparison is showed between this proposed work 
and various research papers on the basis of  input type, domain and using 
algorithm where different research paper works on different domain but this 
domain is unique. This research is based on the food domain of  Qur’an. The 
input type of  the most research papers are also SPARQL query based but the 
input type of  this proposed work is natural language query based and various 
research paper used various types of  algorithms but triplet extraction 
algorithm have been used in this research work.

Table IV: Comparison between Others Research Papers and This Research based on the 
Domain, Input Type and Algorithm

 Title of  the Article / Paper        Input type          Domain     Use any
                                                                                                                          algorithm 
“Applying Ontological  SPARQL query Nature related verse No algorithm
Modeling on Quranic  of  Qur’an  is used
 “Nature” Domain”   
“The Quranic Nature  SPARQL query and Nature related verse No algorithm
Ontology: From Sparql  in a GUI select of  Qur’an  is used
Endpoint to Java Application  subject,relation,
and Reasoning” object   
“Hybrid Search Approach for Keyword  Medical and health No algorithm
Retrieving Medical and Health  science domain  is used
Science Knowledge from 
Quran”     
“Ontology Based Semantic SPARQL query Animals and birds No algorithm
Search in Holy Quran”   is used
“Ontology Semantic Approach Naturallanguage  Noun concepts Ranking 
to Extractionof  knowledge  query   algorithm is 
from Holy Quran”   used 
“Semantic Web Application  Naturallanguage  Historical concepts  Maximum
for Historical Concepts  query   likelihood
Search in Al-Qur’an”     estimate model
   is used
“A Systematic Review on  Keyword Placenouns, themes,  No algorithm
Semantic-based Ontology  pronouns, antonyms   is used
for Quranic Knowledge”  andIslamic 
  knowledge in the 
  Qur'an. 
“Ontology-Based Model for  Keyword Place noun No algorithm
Arabic Lexicons: An     is used
Application of  the Place 
Nouns in the Holy Qur'an”   
“Semantically Answering  Natural language   NLP Algorithm
Questions from the Holy  query in Arabic
Quran”   
“Salaat Ontology: A Domain  Natural language Salat  No algorithm
Ontology for Modeling  query in Arabic   is used
Information Related to Prayers 
in Islam”    
“Concepts Extraction in  Natural language Hajj related verses Regex patterns
Ontology Learning Using  query.  NLP
Language Patterns for Better
Accuracy”  
“Developing a semantic search Natural language Food related verses Triplet
method for retrieving food query of  Qur’an Extraction
related verses and concepts   Algorithm.
from holy Qur’an using
ontology” ( Proposed food
ontology)    

4.2. Result of  proposed work
For evaluating the performance of  this system, a popular precision and recall 
technique is used. Precision and recall methods were used to measure the 
effectiveness of  the search system. The recall measures of  how many of  the 
relevant documents were retrieved while precision measures of  how many of  
the retrieved documents were relevant (Yauri, Kadir, Azman, & Murad, 
2013). After collecting the verses from authentic sources, this work made a 
food dictionary in the corresponding verses. If  any names are missing, they 
are from the query output, which will be discarded and the user query result 
will be displayed accordingly. To measure the effectiveness of  the search 
system 105 experimental queries is run based on the food domain of  Holy 
Qur’an.

Fig 6: Accuracy of  proposed model

 In this research work, 105 experimental queries based on the food 
domain are run, with 98 of  them finding the answer and 95 of  them finding 
the exact answer. As a result, this proposed method has a precision of  97.02 
percent and a recall of  93.33 percent.

5.  Conclusion 
In this research work, during implementation and result analysis faced some 
limitations such as: User question must be according to grammatical rules. 

Otherwise during generating parse tree, incorrect or irrelevant parse tree 
generated. Also, the food ontology dictionary is created based on 105 user 
queries. So, results are limited between 105 queries. And, user can only search 
about Quranic food. Hadith food is not included in this proposed ontology.
 So, in future, will try to overcome these limitations and will increase our 
food domain to the Hadith and food science, because a lot of  information 
about food are discussed in Hadith. Since the present age is age of  science so 
the future aim is to include in this research food science related concept.
 This work proposed a semantic search system for retrieving food related 
knowledge from holy Qur’an using a combination of  the natural language 
processing approach and semantic technology based on Quranic food 
ontology. People from any religion either Muslim and non-Muslim can search 
semantically information from the food related domain. Since this proposed 
work is done about food domain from holy Qur’an only, in future we want to 
enhance our system to combine both the Qur’an ontology and Hadith 
ontology in order to build a system capable of  handling more possible user 
queries. 
 In the field of  Quranic search concepts, a number of  researchers have 
worked upon the Quranic search technique. Most of  the research work 
focused either on the whole Qur’an, which is large in size, or on the domain 
of  the Quranic knowledge base (Sadi, et al., 2016; Khan, et al., 2017). The 
holy Qur’an is basically divided into a number of  domains. This thesis 
proposed a semantic search approach to retrieve food-related verses and 
concepts from the Qur’an using natural language query. To analyze the 
natural language query triplet extraction algorithm is used which generates 
triplet from user query. Furthermore, to run the SPARQL query apace Jena 
Fuseki server is integrated because it is more appropriate and efficient for 
running SPARQL query. For creating food ontology Protege 4.3 version is 
used in this work. At last, run more than 105 experimental queries on the 
food-related domain by using natural language query. Most of  the queries are 
perfectly run and have 93.33% recall and 97.02% precision. In this thesis, 
English translation of  the Qur’an published by Sahih International has been 
used. Since this proposed work is done about food domain from holy Qur’an 
only, in future we want to enhance our system to combine both the Qur’an 
ontology and Hadith ontology in order to build a system capable of  handling 
more possible user queries.
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Fig 5: Overall work flow of  Proposed Model

 When the SPARQL query is run, SPARQL query searches the expected 
result in the food ontology dictionary. If  any result is matched with the 
SPARQL query then the apache Jena Fuseki server shows the result. The 
expected result is “chapter:16 & Verse_Number:67 chapter:47 & 
Verse_Number:15”.
 To show the experimental analysis and design the following steps have to 
be performed:

1. The first step is to create a dataset in the Apache Jena Fuseki server 
and set dataset name and dataset type. The next step is to upload 
food ontology as TTL file to the Apache Jena Fuseki server. This 
server is used in this work because it is more users friendly and 
efficient for executing SPARQL query.

2. The next step is to generate triple (subject, predicate and object) 
from user query. After generating triple, a SPARQL query is created 
by using that triple in Apache Jena Fuseki server. Finally, in the query 
tab of  the fuseki server the SPARQL query has to run and get 
expected result. Some example queries are run in the following 
section.

Query-1: Which food Allah forbade in Qur’an?
Generated Triple: Allah forbade Qur’an 
SPARQL Query: 
SELECT? Qur’an 
           WHERE {Food: Allah Food: forbade? Qur’an}

In this query, user want to know which food Allah (SWT) forbade for human 
in the Qur’an. When the query is executed, a triple is generated and by this 
triple a SPARQL query is formed in the Fuseki server. It can be done by 
running the SPARQL query above. Here, we are retrieving the object by 
supplying the subject (Allah) and the predicate (Forbade) in the query. The 
answer is returned corresponding of  that triple Allah forbade Qur’an and a 
query variable is used to retrieve the answer. In this case it is 'Qur’an'.

Query-2: What are the provisions mentioned in the Qur’an that Allah sent 
down?
Generated Triple: provisions sent Allah
SPARQL Query: 
SELECT ?Allah
  WHERE {Food: provisions Food: sent? Allah}
In this query, user want to know which food Allah (SWT) sent in the world 
as provisions specially for followers of  MUSES(A).For that user query above 
triple is generated by Triple Extraction Algorithm and above SPARQL query 
is formed in Fuseki server and The following answer is returned according to 
the corresponding SPARQL query.

Query-3: In hell, which foods will provide to sinners?
Generated Triple: hell provide sinners
SPARQL Query:
SELECT ? sinners
  WHERE {Food: hell Food: provide? sinners}

4.1. Comparisons with others proposed model and this food ontology model
In this research work, three kinds of  comparison is performed with 
proposed food ontology model work. In Table II shows the comparison 
chart between Wikidata query service, QNature ontology and food Ontology 
based on the answering capabilities. On the other hand, in Table III shows 
the comparison between others Quranic search engines and the food 
ontology based on the searching type and input type. In Table IV shows the 
comparison between others research papers and our research based on the 
domain, input type and used Algorithm.

4.1.1. Comparison between Wikidata Query Service, QNature Ontology and Food 
Ontology based on the Answering Capabilities
During literature review, various research papers and search engines are 

reviewed. But there could not find any search engine or research papers 
which are fully based on the food domain of  Qur’an. There are only two 
search engines are found such as Wikidata query service and QNature 
ontology that contain partially food related concepts. For that reason 
comparison have been done between this proposed work and wikidata query 
service and QNature ontology.
Wikidata Query Services: It is a SPARQL query search engine which 
consists of  various domains such as rivers, chemistry, mountains, geography, 
economics and business, food and drinks etc. Here this engine also include 
food and drinks related domain which is also same to this topics.
QNature Ontology: This is a SPARQL query search engine which consist 
of  basically nature related topics of  Qur'an. This search engine also includes 
the small part of  food related concept of  the Qur’an but didn’t investigate 
extensively.
Table II: Comparison between Wikidata Query Service, QNature Ontology and Food
Ontology based on the Answering Capabilities.

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which fruits are mentioned SELECT ? No  No data Food:pomegranate
in Qur’an? Qur’an matching available Food:grapes
 WHERE{Food: records in table Food:cucumbers
 fruits Food:  found  Food:dates
 mentioned ?   Food:banana
 Qur’an}   Food:fig 
Which water will be given SELECT ?hell No No data Food:boiling_water
in hell? WHERE{Food: matching available 
 Water Food: records in table
 given?hell} found    
In hell, which foods will  SELECT ?  No  No data Food:boiling_water
provide to sinners? sinners matching available Food:zaqqum
 WHERE{Food: records  in table Food:al-Ghasleen
 Hell Food:  found  Food:festering_
 provide?sinners}      water
    Food:boiling_fluid
In paradise, which foods  SELECT ? No No data  Food:ginger
will provide to righteous  people matching available Food:purifying_
people? WHERE{Food: records in table drink
 Hell Food: found  Food:rivers_of_
 provide ?people}   honey
       Food:kafur
    Food:rivers_of_milk
    Food:Wine_of_
    paradise

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which food Allah forbade  SELECT? No QNature: Food:Dead
in Qur’an? Qur’an matching  Dead Animals
 WHERE{Food:  records Animals Food:Swines
 Allah  Food:  found QNature: Food:Wine
 forbade ?  Swines Food:Blood
 Qur’an}  QNature:
   Wine    
   QNature:
   Blood
For which prophet  SELECT? No No data
followers manna and quails mention  matching available
are send That mention in  WHERE records in table Food:moses
Qur’an?' {Food:prophet found
 Food:sent?
 mention}        
What are the provisions  SELECT?Allah No QNature: Food:manna
mentioned in the Qur’an  WHERE{Food: matching Quails Food:quail
that Allah sent down? provisions  records QNature:
 Food:sent?  found Manna
 Allah}     
Which are the water related SELECT ? No No data Chapter:16 & 
verse of  Qur’an? Qur’an matching  available verse_Number:10
 WHERE{Food: records in table Chapte:77 &
 Water Food:  found  Verse_Number27
 related?Qur’an}   Chapter:2 &
       Verse_Number:164
    Chapter:23 &
    Verse_Number:18

For example, in this table II, the triple of  the question is "Which water will 
be given in hell?"- only matched for that triple which is saved in Food 
Dictionary. Since this question was for searching a single water and the triple 
of  the question is only matched with a triple that return the result Boiling 
water. If  the question would be "In hell, which foods will provide to 
sinners?" - matched for searching multiple water then Boiling water and 
festering water will return as a result. 
 However, in table II, the query is "In paradise, which foods will provide 
to righteous people?" - where "Food: Hell" is appeared in the SPARQL 
query. In this case, the SPARQL query conflicts with another triple in the 
database. For this reason in the future, we will improve this feature.

4.1.2. Comparison between others Quranic Search Engines and the Food Ontology Search 
Engines
In the following table, comparison have been done between this proposed 
work and various Quranic search engines based on the searching type and 
input type where most of  the search engines are keyword based but this work 
is semantic based and most of  the search engines take input as keyword but 
this proposed work take input natural language query.
Table III: Comparison between Others Quranic Search Engines and the Food Ontology 
based on the Searching Type and Input Type.

Search Engine Search type Input type

1.Shahih International Keyword Specific word or keyword.

2.Qur’an.com Keyword Keyword

3.Alfanous.org Keyword Any word or ayah

4.Qur’an.ksu.edu.sa Keyword Sura,verse 

5.The Quranic Arabic Corpus Keyword Any keyword

6.Virtuoso SPARQL QUERY Editor/ Semantic SPARQL query

   HTTP://dbpedia.org

7.Quran Ontology.com Semantic/keyword SPARQL query

8.Ontobee Semantic SPARQL query

9.Holyquran.site/ Keyword Keyword

10.Search-the-quran.com/ Keyword Any word

11.QNature Ontology Semantic SPARQL query

12.www.islamicity.org/quransearch Keyword  Any word 

13.www.quranexplorer.com/search/ Keyword Keyword

14.qurananalysis.com keyword keyword

15.Our proposed model Food Ontology. Semantic  Natural language query

  as the user want

4.1.3. Comparison between Others Research Papers and Food Ontology Model
In the following table, comparison is showed between this proposed work 
and various research papers on the basis of  input type, domain and using 
algorithm where different research paper works on different domain but this 
domain is unique. This research is based on the food domain of  Qur’an. The 
input type of  the most research papers are also SPARQL query based but the 
input type of  this proposed work is natural language query based and various 
research paper used various types of  algorithms but triplet extraction 
algorithm have been used in this research work.

Table IV: Comparison between Others Research Papers and This Research based on the 
Domain, Input Type and Algorithm

 Title of  the Article / Paper        Input type          Domain     Use any
                                                                                                                          algorithm 
“Applying Ontological  SPARQL query Nature related verse No algorithm
Modeling on Quranic  of  Qur’an  is used
 “Nature” Domain”   
“The Quranic Nature  SPARQL query and Nature related verse No algorithm
Ontology: From Sparql  in a GUI select of  Qur’an  is used
Endpoint to Java Application  subject,relation,
and Reasoning” object   
“Hybrid Search Approach for Keyword  Medical and health No algorithm
Retrieving Medical and Health  science domain  is used
Science Knowledge from 
Quran”     
“Ontology Based Semantic SPARQL query Animals and birds No algorithm
Search in Holy Quran”   is used
“Ontology Semantic Approach Naturallanguage  Noun concepts Ranking 
to Extractionof  knowledge  query   algorithm is 
from Holy Quran”   used 
“Semantic Web Application  Naturallanguage  Historical concepts  Maximum
for Historical Concepts  query   likelihood
Search in Al-Qur’an”     estimate model
   is used
“A Systematic Review on  Keyword Placenouns, themes,  No algorithm
Semantic-based Ontology  pronouns, antonyms   is used
for Quranic Knowledge”  andIslamic 
  knowledge in the 
  Qur'an. 
“Ontology-Based Model for  Keyword Place noun No algorithm
Arabic Lexicons: An     is used
Application of  the Place 
Nouns in the Holy Qur'an”   
“Semantically Answering  Natural language   NLP Algorithm
Questions from the Holy  query in Arabic
Quran”   
“Salaat Ontology: A Domain  Natural language Salat  No algorithm
Ontology for Modeling  query in Arabic   is used
Information Related to Prayers 
in Islam”    
“Concepts Extraction in  Natural language Hajj related verses Regex patterns
Ontology Learning Using  query.  NLP
Language Patterns for Better
Accuracy”  
“Developing a semantic search Natural language Food related verses Triplet
method for retrieving food query of  Qur’an Extraction
related verses and concepts   Algorithm.
from holy Qur’an using
ontology” ( Proposed food
ontology)    

4.2. Result of  proposed work
For evaluating the performance of  this system, a popular precision and recall 
technique is used. Precision and recall methods were used to measure the 
effectiveness of  the search system. The recall measures of  how many of  the 
relevant documents were retrieved while precision measures of  how many of  
the retrieved documents were relevant (Yauri, Kadir, Azman, & Murad, 
2013). After collecting the verses from authentic sources, this work made a 
food dictionary in the corresponding verses. If  any names are missing, they 
are from the query output, which will be discarded and the user query result 
will be displayed accordingly. To measure the effectiveness of  the search 
system 105 experimental queries is run based on the food domain of  Holy 
Qur’an.

Fig 6: Accuracy of  proposed model

 In this research work, 105 experimental queries based on the food 
domain are run, with 98 of  them finding the answer and 95 of  them finding 
the exact answer. As a result, this proposed method has a precision of  97.02 
percent and a recall of  93.33 percent.

5.  Conclusion 
In this research work, during implementation and result analysis faced some 
limitations such as: User question must be according to grammatical rules. 

Otherwise during generating parse tree, incorrect or irrelevant parse tree 
generated. Also, the food ontology dictionary is created based on 105 user 
queries. So, results are limited between 105 queries. And, user can only search 
about Quranic food. Hadith food is not included in this proposed ontology.
 So, in future, will try to overcome these limitations and will increase our 
food domain to the Hadith and food science, because a lot of  information 
about food are discussed in Hadith. Since the present age is age of  science so 
the future aim is to include in this research food science related concept.
 This work proposed a semantic search system for retrieving food related 
knowledge from holy Qur’an using a combination of  the natural language 
processing approach and semantic technology based on Quranic food 
ontology. People from any religion either Muslim and non-Muslim can search 
semantically information from the food related domain. Since this proposed 
work is done about food domain from holy Qur’an only, in future we want to 
enhance our system to combine both the Qur’an ontology and Hadith 
ontology in order to build a system capable of  handling more possible user 
queries. 
 In the field of  Quranic search concepts, a number of  researchers have 
worked upon the Quranic search technique. Most of  the research work 
focused either on the whole Qur’an, which is large in size, or on the domain 
of  the Quranic knowledge base (Sadi, et al., 2016; Khan, et al., 2017). The 
holy Qur’an is basically divided into a number of  domains. This thesis 
proposed a semantic search approach to retrieve food-related verses and 
concepts from the Qur’an using natural language query. To analyze the 
natural language query triplet extraction algorithm is used which generates 
triplet from user query. Furthermore, to run the SPARQL query apace Jena 
Fuseki server is integrated because it is more appropriate and efficient for 
running SPARQL query. For creating food ontology Protege 4.3 version is 
used in this work. At last, run more than 105 experimental queries on the 
food-related domain by using natural language query. Most of  the queries are 
perfectly run and have 93.33% recall and 97.02% precision. In this thesis, 
English translation of  the Qur’an published by Sahih International has been 
used. Since this proposed work is done about food domain from holy Qur’an 
only, in future we want to enhance our system to combine both the Qur’an 
ontology and Hadith ontology in order to build a system capable of  handling 
more possible user queries.
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Fig 5: Overall work flow of  Proposed Model

 When the SPARQL query is run, SPARQL query searches the expected 
result in the food ontology dictionary. If  any result is matched with the 
SPARQL query then the apache Jena Fuseki server shows the result. The 
expected result is “chapter:16 & Verse_Number:67 chapter:47 & 
Verse_Number:15”.
 To show the experimental analysis and design the following steps have to 
be performed:

1. The first step is to create a dataset in the Apache Jena Fuseki server 
and set dataset name and dataset type. The next step is to upload 
food ontology as TTL file to the Apache Jena Fuseki server. This 
server is used in this work because it is more users friendly and 
efficient for executing SPARQL query.

2. The next step is to generate triple (subject, predicate and object) 
from user query. After generating triple, a SPARQL query is created 
by using that triple in Apache Jena Fuseki server. Finally, in the query 
tab of  the fuseki server the SPARQL query has to run and get 
expected result. Some example queries are run in the following 
section.

Query-1: Which food Allah forbade in Qur’an?
Generated Triple: Allah forbade Qur’an 
SPARQL Query: 
SELECT? Qur’an 
           WHERE {Food: Allah Food: forbade? Qur’an}

In this query, user want to know which food Allah (SWT) forbade for human 
in the Qur’an. When the query is executed, a triple is generated and by this 
triple a SPARQL query is formed in the Fuseki server. It can be done by 
running the SPARQL query above. Here, we are retrieving the object by 
supplying the subject (Allah) and the predicate (Forbade) in the query. The 
answer is returned corresponding of  that triple Allah forbade Qur’an and a 
query variable is used to retrieve the answer. In this case it is 'Qur’an'.

Query-2: What are the provisions mentioned in the Qur’an that Allah sent 
down?
Generated Triple: provisions sent Allah
SPARQL Query: 
SELECT ?Allah
  WHERE {Food: provisions Food: sent? Allah}
In this query, user want to know which food Allah (SWT) sent in the world 
as provisions specially for followers of  MUSES(A).For that user query above 
triple is generated by Triple Extraction Algorithm and above SPARQL query 
is formed in Fuseki server and The following answer is returned according to 
the corresponding SPARQL query.

Query-3: In hell, which foods will provide to sinners?
Generated Triple: hell provide sinners
SPARQL Query:
SELECT ? sinners
  WHERE {Food: hell Food: provide? sinners}

4.1. Comparisons with others proposed model and this food ontology model
In this research work, three kinds of  comparison is performed with 
proposed food ontology model work. In Table II shows the comparison 
chart between Wikidata query service, QNature ontology and food Ontology 
based on the answering capabilities. On the other hand, in Table III shows 
the comparison between others Quranic search engines and the food 
ontology based on the searching type and input type. In Table IV shows the 
comparison between others research papers and our research based on the 
domain, input type and used Algorithm.

4.1.1. Comparison between Wikidata Query Service, QNature Ontology and Food 
Ontology based on the Answering Capabilities
During literature review, various research papers and search engines are 

reviewed. But there could not find any search engine or research papers 
which are fully based on the food domain of  Qur’an. There are only two 
search engines are found such as Wikidata query service and QNature 
ontology that contain partially food related concepts. For that reason 
comparison have been done between this proposed work and wikidata query 
service and QNature ontology.
Wikidata Query Services: It is a SPARQL query search engine which 
consists of  various domains such as rivers, chemistry, mountains, geography, 
economics and business, food and drinks etc. Here this engine also include 
food and drinks related domain which is also same to this topics.
QNature Ontology: This is a SPARQL query search engine which consist 
of  basically nature related topics of  Qur'an. This search engine also includes 
the small part of  food related concept of  the Qur’an but didn’t investigate 
extensively.
Table II: Comparison between Wikidata Query Service, QNature Ontology and Food
Ontology based on the Answering Capabilities.

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which fruits are mentioned SELECT ? No  No data Food:pomegranate
in Qur’an? Qur’an matching available Food:grapes
 WHERE{Food: records in table Food:cucumbers
 fruits Food:  found  Food:dates
 mentioned ?   Food:banana
 Qur’an}   Food:fig 
Which water will be given SELECT ?hell No No data Food:boiling_water
in hell? WHERE{Food: matching available 
 Water Food: records in table
 given?hell} found    
In hell, which foods will  SELECT ?  No  No data Food:boiling_water
provide to sinners? sinners matching available Food:zaqqum
 WHERE{Food: records  in table Food:al-Ghasleen
 Hell Food:  found  Food:festering_
 provide?sinners}      water
    Food:boiling_fluid
In paradise, which foods  SELECT ? No No data  Food:ginger
will provide to righteous  people matching available Food:purifying_
people? WHERE{Food: records in table drink
 Hell Food: found  Food:rivers_of_
 provide ?people}   honey
       Food:kafur
    Food:rivers_of_milk
    Food:Wine_of_
    paradise

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which food Allah forbade  SELECT? No QNature: Food:Dead
in Qur’an? Qur’an matching  Dead Animals
 WHERE{Food:  records Animals Food:Swines
 Allah  Food:  found QNature: Food:Wine
 forbade ?  Swines Food:Blood
 Qur’an}  QNature:
   Wine    
   QNature:
   Blood
For which prophet  SELECT? No No data
followers manna and quails mention  matching available
are send That mention in  WHERE records in table Food:moses
Qur’an?' {Food:prophet found
 Food:sent?
 mention}        
What are the provisions  SELECT?Allah No QNature: Food:manna
mentioned in the Qur’an  WHERE{Food: matching Quails Food:quail
that Allah sent down? provisions  records QNature:
 Food:sent?  found Manna
 Allah}     
Which are the water related SELECT ? No No data Chapter:16 & 
verse of  Qur’an? Qur’an matching  available verse_Number:10
 WHERE{Food: records in table Chapte:77 &
 Water Food:  found  Verse_Number27
 related?Qur’an}   Chapter:2 &
       Verse_Number:164
    Chapter:23 &
    Verse_Number:18

For example, in this table II, the triple of  the question is "Which water will 
be given in hell?"- only matched for that triple which is saved in Food 
Dictionary. Since this question was for searching a single water and the triple 
of  the question is only matched with a triple that return the result Boiling 
water. If  the question would be "In hell, which foods will provide to 
sinners?" - matched for searching multiple water then Boiling water and 
festering water will return as a result. 
 However, in table II, the query is "In paradise, which foods will provide 
to righteous people?" - where "Food: Hell" is appeared in the SPARQL 
query. In this case, the SPARQL query conflicts with another triple in the 
database. For this reason in the future, we will improve this feature.

4.1.2. Comparison between others Quranic Search Engines and the Food Ontology Search 
Engines
In the following table, comparison have been done between this proposed 
work and various Quranic search engines based on the searching type and 
input type where most of  the search engines are keyword based but this work 
is semantic based and most of  the search engines take input as keyword but 
this proposed work take input natural language query.
Table III: Comparison between Others Quranic Search Engines and the Food Ontology 
based on the Searching Type and Input Type.

Search Engine Search type Input type

1.Shahih International Keyword Specific word or keyword.

2.Qur’an.com Keyword Keyword

3.Alfanous.org Keyword Any word or ayah

4.Qur’an.ksu.edu.sa Keyword Sura,verse 

5.The Quranic Arabic Corpus Keyword Any keyword

6.Virtuoso SPARQL QUERY Editor/ Semantic SPARQL query

   HTTP://dbpedia.org

7.Quran Ontology.com Semantic/keyword SPARQL query

8.Ontobee Semantic SPARQL query

9.Holyquran.site/ Keyword Keyword

10.Search-the-quran.com/ Keyword Any word

11.QNature Ontology Semantic SPARQL query

12.www.islamicity.org/quransearch Keyword  Any word 

13.www.quranexplorer.com/search/ Keyword Keyword

14.qurananalysis.com keyword keyword

15.Our proposed model Food Ontology. Semantic  Natural language query

  as the user want

4.1.3. Comparison between Others Research Papers and Food Ontology Model
In the following table, comparison is showed between this proposed work 
and various research papers on the basis of  input type, domain and using 
algorithm where different research paper works on different domain but this 
domain is unique. This research is based on the food domain of  Qur’an. The 
input type of  the most research papers are also SPARQL query based but the 
input type of  this proposed work is natural language query based and various 
research paper used various types of  algorithms but triplet extraction 
algorithm have been used in this research work.

Table IV: Comparison between Others Research Papers and This Research based on the 
Domain, Input Type and Algorithm

 Title of  the Article / Paper        Input type          Domain     Use any
                                                                                                                          algorithm 
“Applying Ontological  SPARQL query Nature related verse No algorithm
Modeling on Quranic  of  Qur’an  is used
 “Nature” Domain”   
“The Quranic Nature  SPARQL query and Nature related verse No algorithm
Ontology: From Sparql  in a GUI select of  Qur’an  is used
Endpoint to Java Application  subject,relation,
and Reasoning” object   
“Hybrid Search Approach for Keyword  Medical and health No algorithm
Retrieving Medical and Health  science domain  is used
Science Knowledge from 
Quran”     
“Ontology Based Semantic SPARQL query Animals and birds No algorithm
Search in Holy Quran”   is used
“Ontology Semantic Approach Naturallanguage  Noun concepts Ranking 
to Extractionof  knowledge  query   algorithm is 
from Holy Quran”   used 
“Semantic Web Application  Naturallanguage  Historical concepts  Maximum
for Historical Concepts  query   likelihood
Search in Al-Qur’an”     estimate model
   is used
“A Systematic Review on  Keyword Placenouns, themes,  No algorithm
Semantic-based Ontology  pronouns, antonyms   is used
for Quranic Knowledge”  andIslamic 
  knowledge in the 
  Qur'an. 
“Ontology-Based Model for  Keyword Place noun No algorithm
Arabic Lexicons: An     is used
Application of  the Place 
Nouns in the Holy Qur'an”   
“Semantically Answering  Natural language   NLP Algorithm
Questions from the Holy  query in Arabic
Quran”   
“Salaat Ontology: A Domain  Natural language Salat  No algorithm
Ontology for Modeling  query in Arabic   is used
Information Related to Prayers 
in Islam”    
“Concepts Extraction in  Natural language Hajj related verses Regex patterns
Ontology Learning Using  query.  NLP
Language Patterns for Better
Accuracy”  
“Developing a semantic search Natural language Food related verses Triplet
method for retrieving food query of  Qur’an Extraction
related verses and concepts   Algorithm.
from holy Qur’an using
ontology” ( Proposed food
ontology)    

4.2. Result of  proposed work
For evaluating the performance of  this system, a popular precision and recall 
technique is used. Precision and recall methods were used to measure the 
effectiveness of  the search system. The recall measures of  how many of  the 
relevant documents were retrieved while precision measures of  how many of  
the retrieved documents were relevant (Yauri, Kadir, Azman, & Murad, 
2013). After collecting the verses from authentic sources, this work made a 
food dictionary in the corresponding verses. If  any names are missing, they 
are from the query output, which will be discarded and the user query result 
will be displayed accordingly. To measure the effectiveness of  the search 
system 105 experimental queries is run based on the food domain of  Holy 
Qur’an.

Fig 6: Accuracy of  proposed model

 In this research work, 105 experimental queries based on the food 
domain are run, with 98 of  them finding the answer and 95 of  them finding 
the exact answer. As a result, this proposed method has a precision of  97.02 
percent and a recall of  93.33 percent.

5.  Conclusion 
In this research work, during implementation and result analysis faced some 
limitations such as: User question must be according to grammatical rules. 

Otherwise during generating parse tree, incorrect or irrelevant parse tree 
generated. Also, the food ontology dictionary is created based on 105 user 
queries. So, results are limited between 105 queries. And, user can only search 
about Quranic food. Hadith food is not included in this proposed ontology.
 So, in future, will try to overcome these limitations and will increase our 
food domain to the Hadith and food science, because a lot of  information 
about food are discussed in Hadith. Since the present age is age of  science so 
the future aim is to include in this research food science related concept.
 This work proposed a semantic search system for retrieving food related 
knowledge from holy Qur’an using a combination of  the natural language 
processing approach and semantic technology based on Quranic food 
ontology. People from any religion either Muslim and non-Muslim can search 
semantically information from the food related domain. Since this proposed 
work is done about food domain from holy Qur’an only, in future we want to 
enhance our system to combine both the Qur’an ontology and Hadith 
ontology in order to build a system capable of  handling more possible user 
queries. 
 In the field of  Quranic search concepts, a number of  researchers have 
worked upon the Quranic search technique. Most of  the research work 
focused either on the whole Qur’an, which is large in size, or on the domain 
of  the Quranic knowledge base (Sadi, et al., 2016; Khan, et al., 2017). The 
holy Qur’an is basically divided into a number of  domains. This thesis 
proposed a semantic search approach to retrieve food-related verses and 
concepts from the Qur’an using natural language query. To analyze the 
natural language query triplet extraction algorithm is used which generates 
triplet from user query. Furthermore, to run the SPARQL query apace Jena 
Fuseki server is integrated because it is more appropriate and efficient for 
running SPARQL query. For creating food ontology Protege 4.3 version is 
used in this work. At last, run more than 105 experimental queries on the 
food-related domain by using natural language query. Most of  the queries are 
perfectly run and have 93.33% recall and 97.02% precision. In this thesis, 
English translation of  the Qur’an published by Sahih International has been 
used. Since this proposed work is done about food domain from holy Qur’an 
only, in future we want to enhance our system to combine both the Qur’an 
ontology and Hadith ontology in order to build a system capable of  handling 
more possible user queries.
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Fig 5: Overall work flow of  Proposed Model

 When the SPARQL query is run, SPARQL query searches the expected 
result in the food ontology dictionary. If  any result is matched with the 
SPARQL query then the apache Jena Fuseki server shows the result. The 
expected result is “chapter:16 & Verse_Number:67 chapter:47 & 
Verse_Number:15”.
 To show the experimental analysis and design the following steps have to 
be performed:

1. The first step is to create a dataset in the Apache Jena Fuseki server 
and set dataset name and dataset type. The next step is to upload 
food ontology as TTL file to the Apache Jena Fuseki server. This 
server is used in this work because it is more users friendly and 
efficient for executing SPARQL query.

2. The next step is to generate triple (subject, predicate and object) 
from user query. After generating triple, a SPARQL query is created 
by using that triple in Apache Jena Fuseki server. Finally, in the query 
tab of  the fuseki server the SPARQL query has to run and get 
expected result. Some example queries are run in the following 
section.

Query-1: Which food Allah forbade in Qur’an?
Generated Triple: Allah forbade Qur’an 
SPARQL Query: 
SELECT? Qur’an 
           WHERE {Food: Allah Food: forbade? Qur’an}

In this query, user want to know which food Allah (SWT) forbade for human 
in the Qur’an. When the query is executed, a triple is generated and by this 
triple a SPARQL query is formed in the Fuseki server. It can be done by 
running the SPARQL query above. Here, we are retrieving the object by 
supplying the subject (Allah) and the predicate (Forbade) in the query. The 
answer is returned corresponding of  that triple Allah forbade Qur’an and a 
query variable is used to retrieve the answer. In this case it is 'Qur’an'.

Query-2: What are the provisions mentioned in the Qur’an that Allah sent 
down?
Generated Triple: provisions sent Allah
SPARQL Query: 
SELECT ?Allah
  WHERE {Food: provisions Food: sent? Allah}
In this query, user want to know which food Allah (SWT) sent in the world 
as provisions specially for followers of  MUSES(A).For that user query above 
triple is generated by Triple Extraction Algorithm and above SPARQL query 
is formed in Fuseki server and The following answer is returned according to 
the corresponding SPARQL query.

Query-3: In hell, which foods will provide to sinners?
Generated Triple: hell provide sinners
SPARQL Query:
SELECT ? sinners
  WHERE {Food: hell Food: provide? sinners}

4.1. Comparisons with others proposed model and this food ontology model
In this research work, three kinds of  comparison is performed with 
proposed food ontology model work. In Table II shows the comparison 
chart between Wikidata query service, QNature ontology and food Ontology 
based on the answering capabilities. On the other hand, in Table III shows 
the comparison between others Quranic search engines and the food 
ontology based on the searching type and input type. In Table IV shows the 
comparison between others research papers and our research based on the 
domain, input type and used Algorithm.

4.1.1. Comparison between Wikidata Query Service, QNature Ontology and Food 
Ontology based on the Answering Capabilities
During literature review, various research papers and search engines are 

reviewed. But there could not find any search engine or research papers 
which are fully based on the food domain of  Qur’an. There are only two 
search engines are found such as Wikidata query service and QNature 
ontology that contain partially food related concepts. For that reason 
comparison have been done between this proposed work and wikidata query 
service and QNature ontology.
Wikidata Query Services: It is a SPARQL query search engine which 
consists of  various domains such as rivers, chemistry, mountains, geography, 
economics and business, food and drinks etc. Here this engine also include 
food and drinks related domain which is also same to this topics.
QNature Ontology: This is a SPARQL query search engine which consist 
of  basically nature related topics of  Qur'an. This search engine also includes 
the small part of  food related concept of  the Qur’an but didn’t investigate 
extensively.
Table II: Comparison between Wikidata Query Service, QNature Ontology and Food
Ontology based on the Answering Capabilities.

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which fruits are mentioned SELECT ? No  No data Food:pomegranate
in Qur’an? Qur’an matching available Food:grapes
 WHERE{Food: records in table Food:cucumbers
 fruits Food:  found  Food:dates
 mentioned ?   Food:banana
 Qur’an}   Food:fig 
Which water will be given SELECT ?hell No No data Food:boiling_water
in hell? WHERE{Food: matching available 
 Water Food: records in table
 given?hell} found    
In hell, which foods will  SELECT ?  No  No data Food:boiling_water
provide to sinners? sinners matching available Food:zaqqum
 WHERE{Food: records  in table Food:al-Ghasleen
 Hell Food:  found  Food:festering_
 provide?sinners}      water
    Food:boiling_fluid
In paradise, which foods  SELECT ? No No data  Food:ginger
will provide to righteous  people matching available Food:purifying_
people? WHERE{Food: records in table drink
 Hell Food: found  Food:rivers_of_
 provide ?people}   honey
       Food:kafur
    Food:rivers_of_milk
    Food:Wine_of_
    paradise

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which food Allah forbade  SELECT? No QNature: Food:Dead
in Qur’an? Qur’an matching  Dead Animals
 WHERE{Food:  records Animals Food:Swines
 Allah  Food:  found QNature: Food:Wine
 forbade ?  Swines Food:Blood
 Qur’an}  QNature:
   Wine    
   QNature:
   Blood
For which prophet  SELECT? No No data
followers manna and quails mention  matching available
are send That mention in  WHERE records in table Food:moses
Qur’an?' {Food:prophet found
 Food:sent?
 mention}        
What are the provisions  SELECT?Allah No QNature: Food:manna
mentioned in the Qur’an  WHERE{Food: matching Quails Food:quail
that Allah sent down? provisions  records QNature:
 Food:sent?  found Manna
 Allah}     
Which are the water related SELECT ? No No data Chapter:16 & 
verse of  Qur’an? Qur’an matching  available verse_Number:10
 WHERE{Food: records in table Chapte:77 &
 Water Food:  found  Verse_Number27
 related?Qur’an}   Chapter:2 &
       Verse_Number:164
    Chapter:23 &
    Verse_Number:18

For example, in this table II, the triple of  the question is "Which water will 
be given in hell?"- only matched for that triple which is saved in Food 
Dictionary. Since this question was for searching a single water and the triple 
of  the question is only matched with a triple that return the result Boiling 
water. If  the question would be "In hell, which foods will provide to 
sinners?" - matched for searching multiple water then Boiling water and 
festering water will return as a result. 
 However, in table II, the query is "In paradise, which foods will provide 
to righteous people?" - where "Food: Hell" is appeared in the SPARQL 
query. In this case, the SPARQL query conflicts with another triple in the 
database. For this reason in the future, we will improve this feature.

4.1.2. Comparison between others Quranic Search Engines and the Food Ontology Search 
Engines
In the following table, comparison have been done between this proposed 
work and various Quranic search engines based on the searching type and 
input type where most of  the search engines are keyword based but this work 
is semantic based and most of  the search engines take input as keyword but 
this proposed work take input natural language query.
Table III: Comparison between Others Quranic Search Engines and the Food Ontology 
based on the Searching Type and Input Type.

Search Engine Search type Input type

1.Shahih International Keyword Specific word or keyword.

2.Qur’an.com Keyword Keyword

3.Alfanous.org Keyword Any word or ayah

4.Qur’an.ksu.edu.sa Keyword Sura,verse 

5.The Quranic Arabic Corpus Keyword Any keyword

6.Virtuoso SPARQL QUERY Editor/ Semantic SPARQL query

   HTTP://dbpedia.org

7.Quran Ontology.com Semantic/keyword SPARQL query

8.Ontobee Semantic SPARQL query

9.Holyquran.site/ Keyword Keyword

10.Search-the-quran.com/ Keyword Any word

11.QNature Ontology Semantic SPARQL query

12.www.islamicity.org/quransearch Keyword  Any word 

13.www.quranexplorer.com/search/ Keyword Keyword

14.qurananalysis.com keyword keyword

15.Our proposed model Food Ontology. Semantic  Natural language query

  as the user want

4.1.3. Comparison between Others Research Papers and Food Ontology Model
In the following table, comparison is showed between this proposed work 
and various research papers on the basis of  input type, domain and using 
algorithm where different research paper works on different domain but this 
domain is unique. This research is based on the food domain of  Qur’an. The 
input type of  the most research papers are also SPARQL query based but the 
input type of  this proposed work is natural language query based and various 
research paper used various types of  algorithms but triplet extraction 
algorithm have been used in this research work.

Table IV: Comparison between Others Research Papers and This Research based on the 
Domain, Input Type and Algorithm

 Title of  the Article / Paper        Input type          Domain     Use any
                                                                                                                          algorithm 
“Applying Ontological  SPARQL query Nature related verse No algorithm
Modeling on Quranic  of  Qur’an  is used
 “Nature” Domain”   
“The Quranic Nature  SPARQL query and Nature related verse No algorithm
Ontology: From Sparql  in a GUI select of  Qur’an  is used
Endpoint to Java Application  subject,relation,
and Reasoning” object   
“Hybrid Search Approach for Keyword  Medical and health No algorithm
Retrieving Medical and Health  science domain  is used
Science Knowledge from 
Quran”     
“Ontology Based Semantic SPARQL query Animals and birds No algorithm
Search in Holy Quran”   is used
“Ontology Semantic Approach Naturallanguage  Noun concepts Ranking 
to Extractionof  knowledge  query   algorithm is 
from Holy Quran”   used 
“Semantic Web Application  Naturallanguage  Historical concepts  Maximum
for Historical Concepts  query   likelihood
Search in Al-Qur’an”     estimate model
   is used
“A Systematic Review on  Keyword Placenouns, themes,  No algorithm
Semantic-based Ontology  pronouns, antonyms   is used
for Quranic Knowledge”  andIslamic 
  knowledge in the 
  Qur'an. 
“Ontology-Based Model for  Keyword Place noun No algorithm
Arabic Lexicons: An     is used
Application of  the Place 
Nouns in the Holy Qur'an”   
“Semantically Answering  Natural language   NLP Algorithm
Questions from the Holy  query in Arabic
Quran”   
“Salaat Ontology: A Domain  Natural language Salat  No algorithm
Ontology for Modeling  query in Arabic   is used
Information Related to Prayers 
in Islam”    
“Concepts Extraction in  Natural language Hajj related verses Regex patterns
Ontology Learning Using  query.  NLP
Language Patterns for Better
Accuracy”  
“Developing a semantic search Natural language Food related verses Triplet
method for retrieving food query of  Qur’an Extraction
related verses and concepts   Algorithm.
from holy Qur’an using
ontology” ( Proposed food
ontology)    

4.2. Result of  proposed work
For evaluating the performance of  this system, a popular precision and recall 
technique is used. Precision and recall methods were used to measure the 
effectiveness of  the search system. The recall measures of  how many of  the 
relevant documents were retrieved while precision measures of  how many of  
the retrieved documents were relevant (Yauri, Kadir, Azman, & Murad, 
2013). After collecting the verses from authentic sources, this work made a 
food dictionary in the corresponding verses. If  any names are missing, they 
are from the query output, which will be discarded and the user query result 
will be displayed accordingly. To measure the effectiveness of  the search 
system 105 experimental queries is run based on the food domain of  Holy 
Qur’an.

Fig 6: Accuracy of  proposed model

 In this research work, 105 experimental queries based on the food 
domain are run, with 98 of  them finding the answer and 95 of  them finding 
the exact answer. As a result, this proposed method has a precision of  97.02 
percent and a recall of  93.33 percent.

5.  Conclusion 
In this research work, during implementation and result analysis faced some 
limitations such as: User question must be according to grammatical rules. 

Otherwise during generating parse tree, incorrect or irrelevant parse tree 
generated. Also, the food ontology dictionary is created based on 105 user 
queries. So, results are limited between 105 queries. And, user can only search 
about Quranic food. Hadith food is not included in this proposed ontology.
 So, in future, will try to overcome these limitations and will increase our 
food domain to the Hadith and food science, because a lot of  information 
about food are discussed in Hadith. Since the present age is age of  science so 
the future aim is to include in this research food science related concept.
 This work proposed a semantic search system for retrieving food related 
knowledge from holy Qur’an using a combination of  the natural language 
processing approach and semantic technology based on Quranic food 
ontology. People from any religion either Muslim and non-Muslim can search 
semantically information from the food related domain. Since this proposed 
work is done about food domain from holy Qur’an only, in future we want to 
enhance our system to combine both the Qur’an ontology and Hadith 
ontology in order to build a system capable of  handling more possible user 
queries. 
 In the field of  Quranic search concepts, a number of  researchers have 
worked upon the Quranic search technique. Most of  the research work 
focused either on the whole Qur’an, which is large in size, or on the domain 
of  the Quranic knowledge base (Sadi, et al., 2016; Khan, et al., 2017). The 
holy Qur’an is basically divided into a number of  domains. This thesis 
proposed a semantic search approach to retrieve food-related verses and 
concepts from the Qur’an using natural language query. To analyze the 
natural language query triplet extraction algorithm is used which generates 
triplet from user query. Furthermore, to run the SPARQL query apace Jena 
Fuseki server is integrated because it is more appropriate and efficient for 
running SPARQL query. For creating food ontology Protege 4.3 version is 
used in this work. At last, run more than 105 experimental queries on the 
food-related domain by using natural language query. Most of  the queries are 
perfectly run and have 93.33% recall and 97.02% precision. In this thesis, 
English translation of  the Qur’an published by Sahih International has been 
used. Since this proposed work is done about food domain from holy Qur’an 
only, in future we want to enhance our system to combine both the Qur’an 
ontology and Hadith ontology in order to build a system capable of  handling 
more possible user queries.
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Fig 5: Overall work flow of  Proposed Model

 When the SPARQL query is run, SPARQL query searches the expected 
result in the food ontology dictionary. If  any result is matched with the 
SPARQL query then the apache Jena Fuseki server shows the result. The 
expected result is “chapter:16 & Verse_Number:67 chapter:47 & 
Verse_Number:15”.
 To show the experimental analysis and design the following steps have to 
be performed:

1. The first step is to create a dataset in the Apache Jena Fuseki server 
and set dataset name and dataset type. The next step is to upload 
food ontology as TTL file to the Apache Jena Fuseki server. This 
server is used in this work because it is more users friendly and 
efficient for executing SPARQL query.

2. The next step is to generate triple (subject, predicate and object) 
from user query. After generating triple, a SPARQL query is created 
by using that triple in Apache Jena Fuseki server. Finally, in the query 
tab of  the fuseki server the SPARQL query has to run and get 
expected result. Some example queries are run in the following 
section.

Query-1: Which food Allah forbade in Qur’an?
Generated Triple: Allah forbade Qur’an 
SPARQL Query: 
SELECT? Qur’an 
           WHERE {Food: Allah Food: forbade? Qur’an}

In this query, user want to know which food Allah (SWT) forbade for human 
in the Qur’an. When the query is executed, a triple is generated and by this 
triple a SPARQL query is formed in the Fuseki server. It can be done by 
running the SPARQL query above. Here, we are retrieving the object by 
supplying the subject (Allah) and the predicate (Forbade) in the query. The 
answer is returned corresponding of  that triple Allah forbade Qur’an and a 
query variable is used to retrieve the answer. In this case it is 'Qur’an'.

Query-2: What are the provisions mentioned in the Qur’an that Allah sent 
down?
Generated Triple: provisions sent Allah
SPARQL Query: 
SELECT ?Allah
  WHERE {Food: provisions Food: sent? Allah}
In this query, user want to know which food Allah (SWT) sent in the world 
as provisions specially for followers of  MUSES(A).For that user query above 
triple is generated by Triple Extraction Algorithm and above SPARQL query 
is formed in Fuseki server and The following answer is returned according to 
the corresponding SPARQL query.

Query-3: In hell, which foods will provide to sinners?
Generated Triple: hell provide sinners
SPARQL Query:
SELECT ? sinners
  WHERE {Food: hell Food: provide? sinners}

4.1. Comparisons with others proposed model and this food ontology model
In this research work, three kinds of  comparison is performed with 
proposed food ontology model work. In Table II shows the comparison 
chart between Wikidata query service, QNature ontology and food Ontology 
based on the answering capabilities. On the other hand, in Table III shows 
the comparison between others Quranic search engines and the food 
ontology based on the searching type and input type. In Table IV shows the 
comparison between others research papers and our research based on the 
domain, input type and used Algorithm.

4.1.1. Comparison between Wikidata Query Service, QNature Ontology and Food 
Ontology based on the Answering Capabilities
During literature review, various research papers and search engines are 

reviewed. But there could not find any search engine or research papers 
which are fully based on the food domain of  Qur’an. There are only two 
search engines are found such as Wikidata query service and QNature 
ontology that contain partially food related concepts. For that reason 
comparison have been done between this proposed work and wikidata query 
service and QNature ontology.
Wikidata Query Services: It is a SPARQL query search engine which 
consists of  various domains such as rivers, chemistry, mountains, geography, 
economics and business, food and drinks etc. Here this engine also include 
food and drinks related domain which is also same to this topics.
QNature Ontology: This is a SPARQL query search engine which consist 
of  basically nature related topics of  Qur'an. This search engine also includes 
the small part of  food related concept of  the Qur’an but didn’t investigate 
extensively.
Table II: Comparison between Wikidata Query Service, QNature Ontology and Food
Ontology based on the Answering Capabilities.

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which fruits are mentioned SELECT ? No  No data Food:pomegranate
in Qur’an? Qur’an matching available Food:grapes
 WHERE{Food: records in table Food:cucumbers
 fruits Food:  found  Food:dates
 mentioned ?   Food:banana
 Qur’an}   Food:fig 
Which water will be given SELECT ?hell No No data Food:boiling_water
in hell? WHERE{Food: matching available 
 Water Food: records in table
 given?hell} found    
In hell, which foods will  SELECT ?  No  No data Food:boiling_water
provide to sinners? sinners matching available Food:zaqqum
 WHERE{Food: records  in table Food:al-Ghasleen
 Hell Food:  found  Food:festering_
 provide?sinners}      water
    Food:boiling_fluid
In paradise, which foods  SELECT ? No No data  Food:ginger
will provide to righteous  people matching available Food:purifying_
people? WHERE{Food: records in table drink
 Hell Food: found  Food:rivers_of_
 provide ?people}   honey
       Food:kafur
    Food:rivers_of_milk
    Food:Wine_of_
    paradise

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which food Allah forbade  SELECT? No QNature: Food:Dead
in Qur’an? Qur’an matching  Dead Animals
 WHERE{Food:  records Animals Food:Swines
 Allah  Food:  found QNature: Food:Wine
 forbade ?  Swines Food:Blood
 Qur’an}  QNature:
   Wine    
   QNature:
   Blood
For which prophet  SELECT? No No data
followers manna and quails mention  matching available
are send That mention in  WHERE records in table Food:moses
Qur’an?' {Food:prophet found
 Food:sent?
 mention}        
What are the provisions  SELECT?Allah No QNature: Food:manna
mentioned in the Qur’an  WHERE{Food: matching Quails Food:quail
that Allah sent down? provisions  records QNature:
 Food:sent?  found Manna
 Allah}     
Which are the water related SELECT ? No No data Chapter:16 & 
verse of  Qur’an? Qur’an matching  available verse_Number:10
 WHERE{Food: records in table Chapte:77 &
 Water Food:  found  Verse_Number27
 related?Qur’an}   Chapter:2 &
       Verse_Number:164
    Chapter:23 &
    Verse_Number:18

For example, in this table II, the triple of  the question is "Which water will 
be given in hell?"- only matched for that triple which is saved in Food 
Dictionary. Since this question was for searching a single water and the triple 
of  the question is only matched with a triple that return the result Boiling 
water. If  the question would be "In hell, which foods will provide to 
sinners?" - matched for searching multiple water then Boiling water and 
festering water will return as a result. 
 However, in table II, the query is "In paradise, which foods will provide 
to righteous people?" - where "Food: Hell" is appeared in the SPARQL 
query. In this case, the SPARQL query conflicts with another triple in the 
database. For this reason in the future, we will improve this feature.

4.1.2. Comparison between others Quranic Search Engines and the Food Ontology Search 
Engines
In the following table, comparison have been done between this proposed 
work and various Quranic search engines based on the searching type and 
input type where most of  the search engines are keyword based but this work 
is semantic based and most of  the search engines take input as keyword but 
this proposed work take input natural language query.
Table III: Comparison between Others Quranic Search Engines and the Food Ontology 
based on the Searching Type and Input Type.

Search Engine Search type Input type

1.Shahih International Keyword Specific word or keyword.

2.Qur’an.com Keyword Keyword

3.Alfanous.org Keyword Any word or ayah

4.Qur’an.ksu.edu.sa Keyword Sura,verse 

5.The Quranic Arabic Corpus Keyword Any keyword

6.Virtuoso SPARQL QUERY Editor/ Semantic SPARQL query

   HTTP://dbpedia.org

7.Quran Ontology.com Semantic/keyword SPARQL query

8.Ontobee Semantic SPARQL query

9.Holyquran.site/ Keyword Keyword

10.Search-the-quran.com/ Keyword Any word

11.QNature Ontology Semantic SPARQL query

12.www.islamicity.org/quransearch Keyword  Any word 

13.www.quranexplorer.com/search/ Keyword Keyword

14.qurananalysis.com keyword keyword

15.Our proposed model Food Ontology. Semantic  Natural language query

  as the user want

4.1.3. Comparison between Others Research Papers and Food Ontology Model
In the following table, comparison is showed between this proposed work 
and various research papers on the basis of  input type, domain and using 
algorithm where different research paper works on different domain but this 
domain is unique. This research is based on the food domain of  Qur’an. The 
input type of  the most research papers are also SPARQL query based but the 
input type of  this proposed work is natural language query based and various 
research paper used various types of  algorithms but triplet extraction 
algorithm have been used in this research work.

Table IV: Comparison between Others Research Papers and This Research based on the 
Domain, Input Type and Algorithm

 Title of  the Article / Paper        Input type          Domain     Use any
                                                                                                                          algorithm 
“Applying Ontological  SPARQL query Nature related verse No algorithm
Modeling on Quranic  of  Qur’an  is used
 “Nature” Domain”   
“The Quranic Nature  SPARQL query and Nature related verse No algorithm
Ontology: From Sparql  in a GUI select of  Qur’an  is used
Endpoint to Java Application  subject,relation,
and Reasoning” object   
“Hybrid Search Approach for Keyword  Medical and health No algorithm
Retrieving Medical and Health  science domain  is used
Science Knowledge from 
Quran”     
“Ontology Based Semantic SPARQL query Animals and birds No algorithm
Search in Holy Quran”   is used
“Ontology Semantic Approach Naturallanguage  Noun concepts Ranking 
to Extractionof  knowledge  query   algorithm is 
from Holy Quran”   used 
“Semantic Web Application  Naturallanguage  Historical concepts  Maximum
for Historical Concepts  query   likelihood
Search in Al-Qur’an”     estimate model
   is used
“A Systematic Review on  Keyword Placenouns, themes,  No algorithm
Semantic-based Ontology  pronouns, antonyms   is used
for Quranic Knowledge”  andIslamic 
  knowledge in the 
  Qur'an. 
“Ontology-Based Model for  Keyword Place noun No algorithm
Arabic Lexicons: An     is used
Application of  the Place 
Nouns in the Holy Qur'an”   
“Semantically Answering  Natural language   NLP Algorithm
Questions from the Holy  query in Arabic
Quran”   
“Salaat Ontology: A Domain  Natural language Salat  No algorithm
Ontology for Modeling  query in Arabic   is used
Information Related to Prayers 
in Islam”    
“Concepts Extraction in  Natural language Hajj related verses Regex patterns
Ontology Learning Using  query.  NLP
Language Patterns for Better
Accuracy”  
“Developing a semantic search Natural language Food related verses Triplet
method for retrieving food query of  Qur’an Extraction
related verses and concepts   Algorithm.
from holy Qur’an using
ontology” ( Proposed food
ontology)    

4.2. Result of  proposed work
For evaluating the performance of  this system, a popular precision and recall 
technique is used. Precision and recall methods were used to measure the 
effectiveness of  the search system. The recall measures of  how many of  the 
relevant documents were retrieved while precision measures of  how many of  
the retrieved documents were relevant (Yauri, Kadir, Azman, & Murad, 
2013). After collecting the verses from authentic sources, this work made a 
food dictionary in the corresponding verses. If  any names are missing, they 
are from the query output, which will be discarded and the user query result 
will be displayed accordingly. To measure the effectiveness of  the search 
system 105 experimental queries is run based on the food domain of  Holy 
Qur’an.

Fig 6: Accuracy of  proposed model

 In this research work, 105 experimental queries based on the food 
domain are run, with 98 of  them finding the answer and 95 of  them finding 
the exact answer. As a result, this proposed method has a precision of  97.02 
percent and a recall of  93.33 percent.

5.  Conclusion 
In this research work, during implementation and result analysis faced some 
limitations such as: User question must be according to grammatical rules. 

Otherwise during generating parse tree, incorrect or irrelevant parse tree 
generated. Also, the food ontology dictionary is created based on 105 user 
queries. So, results are limited between 105 queries. And, user can only search 
about Quranic food. Hadith food is not included in this proposed ontology.
 So, in future, will try to overcome these limitations and will increase our 
food domain to the Hadith and food science, because a lot of  information 
about food are discussed in Hadith. Since the present age is age of  science so 
the future aim is to include in this research food science related concept.
 This work proposed a semantic search system for retrieving food related 
knowledge from holy Qur’an using a combination of  the natural language 
processing approach and semantic technology based on Quranic food 
ontology. People from any religion either Muslim and non-Muslim can search 
semantically information from the food related domain. Since this proposed 
work is done about food domain from holy Qur’an only, in future we want to 
enhance our system to combine both the Qur’an ontology and Hadith 
ontology in order to build a system capable of  handling more possible user 
queries. 
 In the field of  Quranic search concepts, a number of  researchers have 
worked upon the Quranic search technique. Most of  the research work 
focused either on the whole Qur’an, which is large in size, or on the domain 
of  the Quranic knowledge base (Sadi, et al., 2016; Khan, et al., 2017). The 
holy Qur’an is basically divided into a number of  domains. This thesis 
proposed a semantic search approach to retrieve food-related verses and 
concepts from the Qur’an using natural language query. To analyze the 
natural language query triplet extraction algorithm is used which generates 
triplet from user query. Furthermore, to run the SPARQL query apace Jena 
Fuseki server is integrated because it is more appropriate and efficient for 
running SPARQL query. For creating food ontology Protege 4.3 version is 
used in this work. At last, run more than 105 experimental queries on the 
food-related domain by using natural language query. Most of  the queries are 
perfectly run and have 93.33% recall and 97.02% precision. In this thesis, 
English translation of  the Qur’an published by Sahih International has been 
used. Since this proposed work is done about food domain from holy Qur’an 
only, in future we want to enhance our system to combine both the Qur’an 
ontology and Hadith ontology in order to build a system capable of  handling 
more possible user queries.
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Fig 5: Overall work flow of  Proposed Model

 When the SPARQL query is run, SPARQL query searches the expected 
result in the food ontology dictionary. If  any result is matched with the 
SPARQL query then the apache Jena Fuseki server shows the result. The 
expected result is “chapter:16 & Verse_Number:67 chapter:47 & 
Verse_Number:15”.
 To show the experimental analysis and design the following steps have to 
be performed:

1. The first step is to create a dataset in the Apache Jena Fuseki server 
and set dataset name and dataset type. The next step is to upload 
food ontology as TTL file to the Apache Jena Fuseki server. This 
server is used in this work because it is more users friendly and 
efficient for executing SPARQL query.

2. The next step is to generate triple (subject, predicate and object) 
from user query. After generating triple, a SPARQL query is created 
by using that triple in Apache Jena Fuseki server. Finally, in the query 
tab of  the fuseki server the SPARQL query has to run and get 
expected result. Some example queries are run in the following 
section.

Query-1: Which food Allah forbade in Qur’an?
Generated Triple: Allah forbade Qur’an 
SPARQL Query: 
SELECT? Qur’an 
           WHERE {Food: Allah Food: forbade? Qur’an}

In this query, user want to know which food Allah (SWT) forbade for human 
in the Qur’an. When the query is executed, a triple is generated and by this 
triple a SPARQL query is formed in the Fuseki server. It can be done by 
running the SPARQL query above. Here, we are retrieving the object by 
supplying the subject (Allah) and the predicate (Forbade) in the query. The 
answer is returned corresponding of  that triple Allah forbade Qur’an and a 
query variable is used to retrieve the answer. In this case it is 'Qur’an'.

Query-2: What are the provisions mentioned in the Qur’an that Allah sent 
down?
Generated Triple: provisions sent Allah
SPARQL Query: 
SELECT ?Allah
  WHERE {Food: provisions Food: sent? Allah}
In this query, user want to know which food Allah (SWT) sent in the world 
as provisions specially for followers of  MUSES(A).For that user query above 
triple is generated by Triple Extraction Algorithm and above SPARQL query 
is formed in Fuseki server and The following answer is returned according to 
the corresponding SPARQL query.

Query-3: In hell, which foods will provide to sinners?
Generated Triple: hell provide sinners
SPARQL Query:
SELECT ? sinners
  WHERE {Food: hell Food: provide? sinners}

4.1. Comparisons with others proposed model and this food ontology model
In this research work, three kinds of  comparison is performed with 
proposed food ontology model work. In Table II shows the comparison 
chart between Wikidata query service, QNature ontology and food Ontology 
based on the answering capabilities. On the other hand, in Table III shows 
the comparison between others Quranic search engines and the food 
ontology based on the searching type and input type. In Table IV shows the 
comparison between others research papers and our research based on the 
domain, input type and used Algorithm.

4.1.1. Comparison between Wikidata Query Service, QNature Ontology and Food 
Ontology based on the Answering Capabilities
During literature review, various research papers and search engines are 

reviewed. But there could not find any search engine or research papers 
which are fully based on the food domain of  Qur’an. There are only two 
search engines are found such as Wikidata query service and QNature 
ontology that contain partially food related concepts. For that reason 
comparison have been done between this proposed work and wikidata query 
service and QNature ontology.
Wikidata Query Services: It is a SPARQL query search engine which 
consists of  various domains such as rivers, chemistry, mountains, geography, 
economics and business, food and drinks etc. Here this engine also include 
food and drinks related domain which is also same to this topics.
QNature Ontology: This is a SPARQL query search engine which consist 
of  basically nature related topics of  Qur'an. This search engine also includes 
the small part of  food related concept of  the Qur’an but didn’t investigate 
extensively.
Table II: Comparison between Wikidata Query Service, QNature Ontology and Food
Ontology based on the Answering Capabilities.

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which fruits are mentioned SELECT ? No  No data Food:pomegranate
in Qur’an? Qur’an matching available Food:grapes
 WHERE{Food: records in table Food:cucumbers
 fruits Food:  found  Food:dates
 mentioned ?   Food:banana
 Qur’an}   Food:fig 
Which water will be given SELECT ?hell No No data Food:boiling_water
in hell? WHERE{Food: matching available 
 Water Food: records in table
 given?hell} found    
In hell, which foods will  SELECT ?  No  No data Food:boiling_water
provide to sinners? sinners matching available Food:zaqqum
 WHERE{Food: records  in table Food:al-Ghasleen
 Hell Food:  found  Food:festering_
 provide?sinners}      water
    Food:boiling_fluid
In paradise, which foods  SELECT ? No No data  Food:ginger
will provide to righteous  people matching available Food:purifying_
people? WHERE{Food: records in table drink
 Hell Food: found  Food:rivers_of_
 provide ?people}   honey
       Food:kafur
    Food:rivers_of_milk
    Food:Wine_of_
    paradise

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which food Allah forbade  SELECT? No QNature: Food:Dead
in Qur’an? Qur’an matching  Dead Animals
 WHERE{Food:  records Animals Food:Swines
 Allah  Food:  found QNature: Food:Wine
 forbade ?  Swines Food:Blood
 Qur’an}  QNature:
   Wine    
   QNature:
   Blood
For which prophet  SELECT? No No data
followers manna and quails mention  matching available
are send That mention in  WHERE records in table Food:moses
Qur’an?' {Food:prophet found
 Food:sent?
 mention}        
What are the provisions  SELECT?Allah No QNature: Food:manna
mentioned in the Qur’an  WHERE{Food: matching Quails Food:quail
that Allah sent down? provisions  records QNature:
 Food:sent?  found Manna
 Allah}     
Which are the water related SELECT ? No No data Chapter:16 & 
verse of  Qur’an? Qur’an matching  available verse_Number:10
 WHERE{Food: records in table Chapte:77 &
 Water Food:  found  Verse_Number27
 related?Qur’an}   Chapter:2 &
       Verse_Number:164
    Chapter:23 &
    Verse_Number:18

For example, in this table II, the triple of  the question is "Which water will 
be given in hell?"- only matched for that triple which is saved in Food 
Dictionary. Since this question was for searching a single water and the triple 
of  the question is only matched with a triple that return the result Boiling 
water. If  the question would be "In hell, which foods will provide to 
sinners?" - matched for searching multiple water then Boiling water and 
festering water will return as a result. 
 However, in table II, the query is "In paradise, which foods will provide 
to righteous people?" - where "Food: Hell" is appeared in the SPARQL 
query. In this case, the SPARQL query conflicts with another triple in the 
database. For this reason in the future, we will improve this feature.

4.1.2. Comparison between others Quranic Search Engines and the Food Ontology Search 
Engines
In the following table, comparison have been done between this proposed 
work and various Quranic search engines based on the searching type and 
input type where most of  the search engines are keyword based but this work 
is semantic based and most of  the search engines take input as keyword but 
this proposed work take input natural language query.
Table III: Comparison between Others Quranic Search Engines and the Food Ontology 
based on the Searching Type and Input Type.

Search Engine Search type Input type

1.Shahih International Keyword Specific word or keyword.

2.Qur’an.com Keyword Keyword

3.Alfanous.org Keyword Any word or ayah

4.Qur’an.ksu.edu.sa Keyword Sura,verse 

5.The Quranic Arabic Corpus Keyword Any keyword

6.Virtuoso SPARQL QUERY Editor/ Semantic SPARQL query

   HTTP://dbpedia.org

7.Quran Ontology.com Semantic/keyword SPARQL query

8.Ontobee Semantic SPARQL query

9.Holyquran.site/ Keyword Keyword

10.Search-the-quran.com/ Keyword Any word

11.QNature Ontology Semantic SPARQL query

12.www.islamicity.org/quransearch Keyword  Any word 

13.www.quranexplorer.com/search/ Keyword Keyword

14.qurananalysis.com keyword keyword

15.Our proposed model Food Ontology. Semantic  Natural language query

  as the user want

4.1.3. Comparison between Others Research Papers and Food Ontology Model
In the following table, comparison is showed between this proposed work 
and various research papers on the basis of  input type, domain and using 
algorithm where different research paper works on different domain but this 
domain is unique. This research is based on the food domain of  Qur’an. The 
input type of  the most research papers are also SPARQL query based but the 
input type of  this proposed work is natural language query based and various 
research paper used various types of  algorithms but triplet extraction 
algorithm have been used in this research work.

Table IV: Comparison between Others Research Papers and This Research based on the 
Domain, Input Type and Algorithm

 Title of  the Article / Paper        Input type          Domain     Use any
                                                                                                                          algorithm 
“Applying Ontological  SPARQL query Nature related verse No algorithm
Modeling on Quranic  of  Qur’an  is used
 “Nature” Domain”   
“The Quranic Nature  SPARQL query and Nature related verse No algorithm
Ontology: From Sparql  in a GUI select of  Qur’an  is used
Endpoint to Java Application  subject,relation,
and Reasoning” object   
“Hybrid Search Approach for Keyword  Medical and health No algorithm
Retrieving Medical and Health  science domain  is used
Science Knowledge from 
Quran”     
“Ontology Based Semantic SPARQL query Animals and birds No algorithm
Search in Holy Quran”   is used
“Ontology Semantic Approach Naturallanguage  Noun concepts Ranking 
to Extractionof  knowledge  query   algorithm is 
from Holy Quran”   used 
“Semantic Web Application  Naturallanguage  Historical concepts  Maximum
for Historical Concepts  query   likelihood
Search in Al-Qur’an”     estimate model
   is used
“A Systematic Review on  Keyword Placenouns, themes,  No algorithm
Semantic-based Ontology  pronouns, antonyms   is used
for Quranic Knowledge”  andIslamic 
  knowledge in the 
  Qur'an. 
“Ontology-Based Model for  Keyword Place noun No algorithm
Arabic Lexicons: An     is used
Application of  the Place 
Nouns in the Holy Qur'an”   
“Semantically Answering  Natural language   NLP Algorithm
Questions from the Holy  query in Arabic
Quran”   
“Salaat Ontology: A Domain  Natural language Salat  No algorithm
Ontology for Modeling  query in Arabic   is used
Information Related to Prayers 
in Islam”    
“Concepts Extraction in  Natural language Hajj related verses Regex patterns
Ontology Learning Using  query.  NLP
Language Patterns for Better
Accuracy”  
“Developing a semantic search Natural language Food related verses Triplet
method for retrieving food query of  Qur’an Extraction
related verses and concepts   Algorithm.
from holy Qur’an using
ontology” ( Proposed food
ontology)    

4.2. Result of  proposed work
For evaluating the performance of  this system, a popular precision and recall 
technique is used. Precision and recall methods were used to measure the 
effectiveness of  the search system. The recall measures of  how many of  the 
relevant documents were retrieved while precision measures of  how many of  
the retrieved documents were relevant (Yauri, Kadir, Azman, & Murad, 
2013). After collecting the verses from authentic sources, this work made a 
food dictionary in the corresponding verses. If  any names are missing, they 
are from the query output, which will be discarded and the user query result 
will be displayed accordingly. To measure the effectiveness of  the search 
system 105 experimental queries is run based on the food domain of  Holy 
Qur’an.

Fig 6: Accuracy of  proposed model

 In this research work, 105 experimental queries based on the food 
domain are run, with 98 of  them finding the answer and 95 of  them finding 
the exact answer. As a result, this proposed method has a precision of  97.02 
percent and a recall of  93.33 percent.

5.  Conclusion 
In this research work, during implementation and result analysis faced some 
limitations such as: User question must be according to grammatical rules. 

Otherwise during generating parse tree, incorrect or irrelevant parse tree 
generated. Also, the food ontology dictionary is created based on 105 user 
queries. So, results are limited between 105 queries. And, user can only search 
about Quranic food. Hadith food is not included in this proposed ontology.
 So, in future, will try to overcome these limitations and will increase our 
food domain to the Hadith and food science, because a lot of  information 
about food are discussed in Hadith. Since the present age is age of  science so 
the future aim is to include in this research food science related concept.
 This work proposed a semantic search system for retrieving food related 
knowledge from holy Qur’an using a combination of  the natural language 
processing approach and semantic technology based on Quranic food 
ontology. People from any religion either Muslim and non-Muslim can search 
semantically information from the food related domain. Since this proposed 
work is done about food domain from holy Qur’an only, in future we want to 
enhance our system to combine both the Qur’an ontology and Hadith 
ontology in order to build a system capable of  handling more possible user 
queries. 
 In the field of  Quranic search concepts, a number of  researchers have 
worked upon the Quranic search technique. Most of  the research work 
focused either on the whole Qur’an, which is large in size, or on the domain 
of  the Quranic knowledge base (Sadi, et al., 2016; Khan, et al., 2017). The 
holy Qur’an is basically divided into a number of  domains. This thesis 
proposed a semantic search approach to retrieve food-related verses and 
concepts from the Qur’an using natural language query. To analyze the 
natural language query triplet extraction algorithm is used which generates 
triplet from user query. Furthermore, to run the SPARQL query apace Jena 
Fuseki server is integrated because it is more appropriate and efficient for 
running SPARQL query. For creating food ontology Protege 4.3 version is 
used in this work. At last, run more than 105 experimental queries on the 
food-related domain by using natural language query. Most of  the queries are 
perfectly run and have 93.33% recall and 97.02% precision. In this thesis, 
English translation of  the Qur’an published by Sahih International has been 
used. Since this proposed work is done about food domain from holy Qur’an 
only, in future we want to enhance our system to combine both the Qur’an 
ontology and Hadith ontology in order to build a system capable of  handling 
more possible user queries.
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Fig 5: Overall work flow of  Proposed Model

 When the SPARQL query is run, SPARQL query searches the expected 
result in the food ontology dictionary. If  any result is matched with the 
SPARQL query then the apache Jena Fuseki server shows the result. The 
expected result is “chapter:16 & Verse_Number:67 chapter:47 & 
Verse_Number:15”.
 To show the experimental analysis and design the following steps have to 
be performed:

1. The first step is to create a dataset in the Apache Jena Fuseki server 
and set dataset name and dataset type. The next step is to upload 
food ontology as TTL file to the Apache Jena Fuseki server. This 
server is used in this work because it is more users friendly and 
efficient for executing SPARQL query.

2. The next step is to generate triple (subject, predicate and object) 
from user query. After generating triple, a SPARQL query is created 
by using that triple in Apache Jena Fuseki server. Finally, in the query 
tab of  the fuseki server the SPARQL query has to run and get 
expected result. Some example queries are run in the following 
section.

Query-1: Which food Allah forbade in Qur’an?
Generated Triple: Allah forbade Qur’an 
SPARQL Query: 
SELECT? Qur’an 
           WHERE {Food: Allah Food: forbade? Qur’an}

In this query, user want to know which food Allah (SWT) forbade for human 
in the Qur’an. When the query is executed, a triple is generated and by this 
triple a SPARQL query is formed in the Fuseki server. It can be done by 
running the SPARQL query above. Here, we are retrieving the object by 
supplying the subject (Allah) and the predicate (Forbade) in the query. The 
answer is returned corresponding of  that triple Allah forbade Qur’an and a 
query variable is used to retrieve the answer. In this case it is 'Qur’an'.

Query-2: What are the provisions mentioned in the Qur’an that Allah sent 
down?
Generated Triple: provisions sent Allah
SPARQL Query: 
SELECT ?Allah
  WHERE {Food: provisions Food: sent? Allah}
In this query, user want to know which food Allah (SWT) sent in the world 
as provisions specially for followers of  MUSES(A).For that user query above 
triple is generated by Triple Extraction Algorithm and above SPARQL query 
is formed in Fuseki server and The following answer is returned according to 
the corresponding SPARQL query.

Query-3: In hell, which foods will provide to sinners?
Generated Triple: hell provide sinners
SPARQL Query:
SELECT ? sinners
  WHERE {Food: hell Food: provide? sinners}

4.1. Comparisons with others proposed model and this food ontology model
In this research work, three kinds of  comparison is performed with 
proposed food ontology model work. In Table II shows the comparison 
chart between Wikidata query service, QNature ontology and food Ontology 
based on the answering capabilities. On the other hand, in Table III shows 
the comparison between others Quranic search engines and the food 
ontology based on the searching type and input type. In Table IV shows the 
comparison between others research papers and our research based on the 
domain, input type and used Algorithm.

4.1.1. Comparison between Wikidata Query Service, QNature Ontology and Food 
Ontology based on the Answering Capabilities
During literature review, various research papers and search engines are 

reviewed. But there could not find any search engine or research papers 
which are fully based on the food domain of  Qur’an. There are only two 
search engines are found such as Wikidata query service and QNature 
ontology that contain partially food related concepts. For that reason 
comparison have been done between this proposed work and wikidata query 
service and QNature ontology.
Wikidata Query Services: It is a SPARQL query search engine which 
consists of  various domains such as rivers, chemistry, mountains, geography, 
economics and business, food and drinks etc. Here this engine also include 
food and drinks related domain which is also same to this topics.
QNature Ontology: This is a SPARQL query search engine which consist 
of  basically nature related topics of  Qur'an. This search engine also includes 
the small part of  food related concept of  the Qur’an but didn’t investigate 
extensively.
Table II: Comparison between Wikidata Query Service, QNature Ontology and Food
Ontology based on the Answering Capabilities.

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which fruits are mentioned SELECT ? No  No data Food:pomegranate
in Qur’an? Qur’an matching available Food:grapes
 WHERE{Food: records in table Food:cucumbers
 fruits Food:  found  Food:dates
 mentioned ?   Food:banana
 Qur’an}   Food:fig 
Which water will be given SELECT ?hell No No data Food:boiling_water
in hell? WHERE{Food: matching available 
 Water Food: records in table
 given?hell} found    
In hell, which foods will  SELECT ?  No  No data Food:boiling_water
provide to sinners? sinners matching available Food:zaqqum
 WHERE{Food: records  in table Food:al-Ghasleen
 Hell Food:  found  Food:festering_
 provide?sinners}      water
    Food:boiling_fluid
In paradise, which foods  SELECT ? No No data  Food:ginger
will provide to righteous  people matching available Food:purifying_
people? WHERE{Food: records in table drink
 Hell Food: found  Food:rivers_of_
 provide ?people}   honey
       Food:kafur
    Food:rivers_of_milk
    Food:Wine_of_
    paradise

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which food Allah forbade  SELECT? No QNature: Food:Dead
in Qur’an? Qur’an matching  Dead Animals
 WHERE{Food:  records Animals Food:Swines
 Allah  Food:  found QNature: Food:Wine
 forbade ?  Swines Food:Blood
 Qur’an}  QNature:
   Wine    
   QNature:
   Blood
For which prophet  SELECT? No No data
followers manna and quails mention  matching available
are send That mention in  WHERE records in table Food:moses
Qur’an?' {Food:prophet found
 Food:sent?
 mention}        
What are the provisions  SELECT?Allah No QNature: Food:manna
mentioned in the Qur’an  WHERE{Food: matching Quails Food:quail
that Allah sent down? provisions  records QNature:
 Food:sent?  found Manna
 Allah}     
Which are the water related SELECT ? No No data Chapter:16 & 
verse of  Qur’an? Qur’an matching  available verse_Number:10
 WHERE{Food: records in table Chapte:77 &
 Water Food:  found  Verse_Number27
 related?Qur’an}   Chapter:2 &
       Verse_Number:164
    Chapter:23 &
    Verse_Number:18

For example, in this table II, the triple of  the question is "Which water will 
be given in hell?"- only matched for that triple which is saved in Food 
Dictionary. Since this question was for searching a single water and the triple 
of  the question is only matched with a triple that return the result Boiling 
water. If  the question would be "In hell, which foods will provide to 
sinners?" - matched for searching multiple water then Boiling water and 
festering water will return as a result. 
 However, in table II, the query is "In paradise, which foods will provide 
to righteous people?" - where "Food: Hell" is appeared in the SPARQL 
query. In this case, the SPARQL query conflicts with another triple in the 
database. For this reason in the future, we will improve this feature.

4.1.2. Comparison between others Quranic Search Engines and the Food Ontology Search 
Engines
In the following table, comparison have been done between this proposed 
work and various Quranic search engines based on the searching type and 
input type where most of  the search engines are keyword based but this work 
is semantic based and most of  the search engines take input as keyword but 
this proposed work take input natural language query.
Table III: Comparison between Others Quranic Search Engines and the Food Ontology 
based on the Searching Type and Input Type.

Search Engine Search type Input type

1.Shahih International Keyword Specific word or keyword.

2.Qur’an.com Keyword Keyword

3.Alfanous.org Keyword Any word or ayah

4.Qur’an.ksu.edu.sa Keyword Sura,verse 

5.The Quranic Arabic Corpus Keyword Any keyword

6.Virtuoso SPARQL QUERY Editor/ Semantic SPARQL query

   HTTP://dbpedia.org

7.Quran Ontology.com Semantic/keyword SPARQL query

8.Ontobee Semantic SPARQL query

9.Holyquran.site/ Keyword Keyword

10.Search-the-quran.com/ Keyword Any word

11.QNature Ontology Semantic SPARQL query

12.www.islamicity.org/quransearch Keyword  Any word 

13.www.quranexplorer.com/search/ Keyword Keyword

14.qurananalysis.com keyword keyword

15.Our proposed model Food Ontology. Semantic  Natural language query

  as the user want

4.1.3. Comparison between Others Research Papers and Food Ontology Model
In the following table, comparison is showed between this proposed work 
and various research papers on the basis of  input type, domain and using 
algorithm where different research paper works on different domain but this 
domain is unique. This research is based on the food domain of  Qur’an. The 
input type of  the most research papers are also SPARQL query based but the 
input type of  this proposed work is natural language query based and various 
research paper used various types of  algorithms but triplet extraction 
algorithm have been used in this research work.

Table IV: Comparison between Others Research Papers and This Research based on the 
Domain, Input Type and Algorithm

 Title of  the Article / Paper        Input type          Domain     Use any
                                                                                                                          algorithm 
“Applying Ontological  SPARQL query Nature related verse No algorithm
Modeling on Quranic  of  Qur’an  is used
 “Nature” Domain”   
“The Quranic Nature  SPARQL query and Nature related verse No algorithm
Ontology: From Sparql  in a GUI select of  Qur’an  is used
Endpoint to Java Application  subject,relation,
and Reasoning” object   
“Hybrid Search Approach for Keyword  Medical and health No algorithm
Retrieving Medical and Health  science domain  is used
Science Knowledge from 
Quran”     
“Ontology Based Semantic SPARQL query Animals and birds No algorithm
Search in Holy Quran”   is used
“Ontology Semantic Approach Naturallanguage  Noun concepts Ranking 
to Extractionof  knowledge  query   algorithm is 
from Holy Quran”   used 
“Semantic Web Application  Naturallanguage  Historical concepts  Maximum
for Historical Concepts  query   likelihood
Search in Al-Qur’an”     estimate model
   is used
“A Systematic Review on  Keyword Placenouns, themes,  No algorithm
Semantic-based Ontology  pronouns, antonyms   is used
for Quranic Knowledge”  andIslamic 
  knowledge in the 
  Qur'an. 
“Ontology-Based Model for  Keyword Place noun No algorithm
Arabic Lexicons: An     is used
Application of  the Place 
Nouns in the Holy Qur'an”   
“Semantically Answering  Natural language   NLP Algorithm
Questions from the Holy  query in Arabic
Quran”   
“Salaat Ontology: A Domain  Natural language Salat  No algorithm
Ontology for Modeling  query in Arabic   is used
Information Related to Prayers 
in Islam”    
“Concepts Extraction in  Natural language Hajj related verses Regex patterns
Ontology Learning Using  query.  NLP
Language Patterns for Better
Accuracy”  
“Developing a semantic search Natural language Food related verses Triplet
method for retrieving food query of  Qur’an Extraction
related verses and concepts   Algorithm.
from holy Qur’an using
ontology” ( Proposed food
ontology)    

4.2. Result of  proposed work
For evaluating the performance of  this system, a popular precision and recall 
technique is used. Precision and recall methods were used to measure the 
effectiveness of  the search system. The recall measures of  how many of  the 
relevant documents were retrieved while precision measures of  how many of  
the retrieved documents were relevant (Yauri, Kadir, Azman, & Murad, 
2013). After collecting the verses from authentic sources, this work made a 
food dictionary in the corresponding verses. If  any names are missing, they 
are from the query output, which will be discarded and the user query result 
will be displayed accordingly. To measure the effectiveness of  the search 
system 105 experimental queries is run based on the food domain of  Holy 
Qur’an.

Fig 6: Accuracy of  proposed model

 In this research work, 105 experimental queries based on the food 
domain are run, with 98 of  them finding the answer and 95 of  them finding 
the exact answer. As a result, this proposed method has a precision of  97.02 
percent and a recall of  93.33 percent.

5.  Conclusion 
In this research work, during implementation and result analysis faced some 
limitations such as: User question must be according to grammatical rules. 

Otherwise during generating parse tree, incorrect or irrelevant parse tree 
generated. Also, the food ontology dictionary is created based on 105 user 
queries. So, results are limited between 105 queries. And, user can only search 
about Quranic food. Hadith food is not included in this proposed ontology.
 So, in future, will try to overcome these limitations and will increase our 
food domain to the Hadith and food science, because a lot of  information 
about food are discussed in Hadith. Since the present age is age of  science so 
the future aim is to include in this research food science related concept.
 This work proposed a semantic search system for retrieving food related 
knowledge from holy Qur’an using a combination of  the natural language 
processing approach and semantic technology based on Quranic food 
ontology. People from any religion either Muslim and non-Muslim can search 
semantically information from the food related domain. Since this proposed 
work is done about food domain from holy Qur’an only, in future we want to 
enhance our system to combine both the Qur’an ontology and Hadith 
ontology in order to build a system capable of  handling more possible user 
queries. 
 In the field of  Quranic search concepts, a number of  researchers have 
worked upon the Quranic search technique. Most of  the research work 
focused either on the whole Qur’an, which is large in size, or on the domain 
of  the Quranic knowledge base (Sadi, et al., 2016; Khan, et al., 2017). The 
holy Qur’an is basically divided into a number of  domains. This thesis 
proposed a semantic search approach to retrieve food-related verses and 
concepts from the Qur’an using natural language query. To analyze the 
natural language query triplet extraction algorithm is used which generates 
triplet from user query. Furthermore, to run the SPARQL query apace Jena 
Fuseki server is integrated because it is more appropriate and efficient for 
running SPARQL query. For creating food ontology Protege 4.3 version is 
used in this work. At last, run more than 105 experimental queries on the 
food-related domain by using natural language query. Most of  the queries are 
perfectly run and have 93.33% recall and 97.02% precision. In this thesis, 
English translation of  the Qur’an published by Sahih International has been 
used. Since this proposed work is done about food domain from holy Qur’an 
only, in future we want to enhance our system to combine both the Qur’an 
ontology and Hadith ontology in order to build a system capable of  handling 
more possible user queries.
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Fig 5: Overall work flow of  Proposed Model

 When the SPARQL query is run, SPARQL query searches the expected 
result in the food ontology dictionary. If  any result is matched with the 
SPARQL query then the apache Jena Fuseki server shows the result. The 
expected result is “chapter:16 & Verse_Number:67 chapter:47 & 
Verse_Number:15”.
 To show the experimental analysis and design the following steps have to 
be performed:

1. The first step is to create a dataset in the Apache Jena Fuseki server 
and set dataset name and dataset type. The next step is to upload 
food ontology as TTL file to the Apache Jena Fuseki server. This 
server is used in this work because it is more users friendly and 
efficient for executing SPARQL query.

2. The next step is to generate triple (subject, predicate and object) 
from user query. After generating triple, a SPARQL query is created 
by using that triple in Apache Jena Fuseki server. Finally, in the query 
tab of  the fuseki server the SPARQL query has to run and get 
expected result. Some example queries are run in the following 
section.

Query-1: Which food Allah forbade in Qur’an?
Generated Triple: Allah forbade Qur’an 
SPARQL Query: 
SELECT? Qur’an 
           WHERE {Food: Allah Food: forbade? Qur’an}

In this query, user want to know which food Allah (SWT) forbade for human 
in the Qur’an. When the query is executed, a triple is generated and by this 
triple a SPARQL query is formed in the Fuseki server. It can be done by 
running the SPARQL query above. Here, we are retrieving the object by 
supplying the subject (Allah) and the predicate (Forbade) in the query. The 
answer is returned corresponding of  that triple Allah forbade Qur’an and a 
query variable is used to retrieve the answer. In this case it is 'Qur’an'.

Query-2: What are the provisions mentioned in the Qur’an that Allah sent 
down?
Generated Triple: provisions sent Allah
SPARQL Query: 
SELECT ?Allah
  WHERE {Food: provisions Food: sent? Allah}
In this query, user want to know which food Allah (SWT) sent in the world 
as provisions specially for followers of  MUSES(A).For that user query above 
triple is generated by Triple Extraction Algorithm and above SPARQL query 
is formed in Fuseki server and The following answer is returned according to 
the corresponding SPARQL query.

Query-3: In hell, which foods will provide to sinners?
Generated Triple: hell provide sinners
SPARQL Query:
SELECT ? sinners
  WHERE {Food: hell Food: provide? sinners}

4.1. Comparisons with others proposed model and this food ontology model
In this research work, three kinds of  comparison is performed with 
proposed food ontology model work. In Table II shows the comparison 
chart between Wikidata query service, QNature ontology and food Ontology 
based on the answering capabilities. On the other hand, in Table III shows 
the comparison between others Quranic search engines and the food 
ontology based on the searching type and input type. In Table IV shows the 
comparison between others research papers and our research based on the 
domain, input type and used Algorithm.

4.1.1. Comparison between Wikidata Query Service, QNature Ontology and Food 
Ontology based on the Answering Capabilities
During literature review, various research papers and search engines are 

reviewed. But there could not find any search engine or research papers 
which are fully based on the food domain of  Qur’an. There are only two 
search engines are found such as Wikidata query service and QNature 
ontology that contain partially food related concepts. For that reason 
comparison have been done between this proposed work and wikidata query 
service and QNature ontology.
Wikidata Query Services: It is a SPARQL query search engine which 
consists of  various domains such as rivers, chemistry, mountains, geography, 
economics and business, food and drinks etc. Here this engine also include 
food and drinks related domain which is also same to this topics.
QNature Ontology: This is a SPARQL query search engine which consist 
of  basically nature related topics of  Qur'an. This search engine also includes 
the small part of  food related concept of  the Qur’an but didn’t investigate 
extensively.
Table II: Comparison between Wikidata Query Service, QNature Ontology and Food
Ontology based on the Answering Capabilities.

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which fruits are mentioned SELECT ? No  No data Food:pomegranate
in Qur’an? Qur’an matching available Food:grapes
 WHERE{Food: records in table Food:cucumbers
 fruits Food:  found  Food:dates
 mentioned ?   Food:banana
 Qur’an}   Food:fig 
Which water will be given SELECT ?hell No No data Food:boiling_water
in hell? WHERE{Food: matching available 
 Water Food: records in table
 given?hell} found    
In hell, which foods will  SELECT ?  No  No data Food:boiling_water
provide to sinners? sinners matching available Food:zaqqum
 WHERE{Food: records  in table Food:al-Ghasleen
 Hell Food:  found  Food:festering_
 provide?sinners}      water
    Food:boiling_fluid
In paradise, which foods  SELECT ? No No data  Food:ginger
will provide to righteous  people matching available Food:purifying_
people? WHERE{Food: records in table drink
 Hell Food: found  Food:rivers_of_
 provide ?people}   honey
       Food:kafur
    Food:rivers_of_milk
    Food:Wine_of_
    paradise

              Question SPARQL Query Wikidata  QNature  Food Ontology  
  Query  Ontology
  Service
Which food Allah forbade  SELECT? No QNature: Food:Dead
in Qur’an? Qur’an matching  Dead Animals
 WHERE{Food:  records Animals Food:Swines
 Allah  Food:  found QNature: Food:Wine
 forbade ?  Swines Food:Blood
 Qur’an}  QNature:
   Wine    
   QNature:
   Blood
For which prophet  SELECT? No No data
followers manna and quails mention  matching available
are send That mention in  WHERE records in table Food:moses
Qur’an?' {Food:prophet found
 Food:sent?
 mention}        
What are the provisions  SELECT?Allah No QNature: Food:manna
mentioned in the Qur’an  WHERE{Food: matching Quails Food:quail
that Allah sent down? provisions  records QNature:
 Food:sent?  found Manna
 Allah}     
Which are the water related SELECT ? No No data Chapter:16 & 
verse of  Qur’an? Qur’an matching  available verse_Number:10
 WHERE{Food: records in table Chapte:77 &
 Water Food:  found  Verse_Number27
 related?Qur’an}   Chapter:2 &
       Verse_Number:164
    Chapter:23 &
    Verse_Number:18

For example, in this table II, the triple of  the question is "Which water will 
be given in hell?"- only matched for that triple which is saved in Food 
Dictionary. Since this question was for searching a single water and the triple 
of  the question is only matched with a triple that return the result Boiling 
water. If  the question would be "In hell, which foods will provide to 
sinners?" - matched for searching multiple water then Boiling water and 
festering water will return as a result. 
 However, in table II, the query is "In paradise, which foods will provide 
to righteous people?" - where "Food: Hell" is appeared in the SPARQL 
query. In this case, the SPARQL query conflicts with another triple in the 
database. For this reason in the future, we will improve this feature.

4.1.2. Comparison between others Quranic Search Engines and the Food Ontology Search 
Engines
In the following table, comparison have been done between this proposed 
work and various Quranic search engines based on the searching type and 
input type where most of  the search engines are keyword based but this work 
is semantic based and most of  the search engines take input as keyword but 
this proposed work take input natural language query.
Table III: Comparison between Others Quranic Search Engines and the Food Ontology 
based on the Searching Type and Input Type.

Search Engine Search type Input type

1.Shahih International Keyword Specific word or keyword.

2.Qur’an.com Keyword Keyword

3.Alfanous.org Keyword Any word or ayah

4.Qur’an.ksu.edu.sa Keyword Sura,verse 

5.The Quranic Arabic Corpus Keyword Any keyword

6.Virtuoso SPARQL QUERY Editor/ Semantic SPARQL query

   HTTP://dbpedia.org

7.Quran Ontology.com Semantic/keyword SPARQL query

8.Ontobee Semantic SPARQL query

9.Holyquran.site/ Keyword Keyword

10.Search-the-quran.com/ Keyword Any word

11.QNature Ontology Semantic SPARQL query

12.www.islamicity.org/quransearch Keyword  Any word 

13.www.quranexplorer.com/search/ Keyword Keyword

14.qurananalysis.com keyword keyword

15.Our proposed model Food Ontology. Semantic  Natural language query

  as the user want

4.1.3. Comparison between Others Research Papers and Food Ontology Model
In the following table, comparison is showed between this proposed work 
and various research papers on the basis of  input type, domain and using 
algorithm where different research paper works on different domain but this 
domain is unique. This research is based on the food domain of  Qur’an. The 
input type of  the most research papers are also SPARQL query based but the 
input type of  this proposed work is natural language query based and various 
research paper used various types of  algorithms but triplet extraction 
algorithm have been used in this research work.

Table IV: Comparison between Others Research Papers and This Research based on the 
Domain, Input Type and Algorithm

 Title of  the Article / Paper        Input type          Domain     Use any
                                                                                                                          algorithm 
“Applying Ontological  SPARQL query Nature related verse No algorithm
Modeling on Quranic  of  Qur’an  is used
 “Nature” Domain”   
“The Quranic Nature  SPARQL query and Nature related verse No algorithm
Ontology: From Sparql  in a GUI select of  Qur’an  is used
Endpoint to Java Application  subject,relation,
and Reasoning” object   
“Hybrid Search Approach for Keyword  Medical and health No algorithm
Retrieving Medical and Health  science domain  is used
Science Knowledge from 
Quran”     
“Ontology Based Semantic SPARQL query Animals and birds No algorithm
Search in Holy Quran”   is used
“Ontology Semantic Approach Naturallanguage  Noun concepts Ranking 
to Extractionof  knowledge  query   algorithm is 
from Holy Quran”   used 
“Semantic Web Application  Naturallanguage  Historical concepts  Maximum
for Historical Concepts  query   likelihood
Search in Al-Qur’an”     estimate model
   is used
“A Systematic Review on  Keyword Placenouns, themes,  No algorithm
Semantic-based Ontology  pronouns, antonyms   is used
for Quranic Knowledge”  andIslamic 
  knowledge in the 
  Qur'an. 
“Ontology-Based Model for  Keyword Place noun No algorithm
Arabic Lexicons: An     is used
Application of  the Place 
Nouns in the Holy Qur'an”   
“Semantically Answering  Natural language   NLP Algorithm
Questions from the Holy  query in Arabic
Quran”   
“Salaat Ontology: A Domain  Natural language Salat  No algorithm
Ontology for Modeling  query in Arabic   is used
Information Related to Prayers 
in Islam”    
“Concepts Extraction in  Natural language Hajj related verses Regex patterns
Ontology Learning Using  query.  NLP
Language Patterns for Better
Accuracy”  
“Developing a semantic search Natural language Food related verses Triplet
method for retrieving food query of  Qur’an Extraction
related verses and concepts   Algorithm.
from holy Qur’an using
ontology” ( Proposed food
ontology)    

4.2. Result of  proposed work
For evaluating the performance of  this system, a popular precision and recall 
technique is used. Precision and recall methods were used to measure the 
effectiveness of  the search system. The recall measures of  how many of  the 
relevant documents were retrieved while precision measures of  how many of  
the retrieved documents were relevant (Yauri, Kadir, Azman, & Murad, 
2013). After collecting the verses from authentic sources, this work made a 
food dictionary in the corresponding verses. If  any names are missing, they 
are from the query output, which will be discarded and the user query result 
will be displayed accordingly. To measure the effectiveness of  the search 
system 105 experimental queries is run based on the food domain of  Holy 
Qur’an.

Fig 6: Accuracy of  proposed model

 In this research work, 105 experimental queries based on the food 
domain are run, with 98 of  them finding the answer and 95 of  them finding 
the exact answer. As a result, this proposed method has a precision of  97.02 
percent and a recall of  93.33 percent.

5.  Conclusion 
In this research work, during implementation and result analysis faced some 
limitations such as: User question must be according to grammatical rules. 

Otherwise during generating parse tree, incorrect or irrelevant parse tree 
generated. Also, the food ontology dictionary is created based on 105 user 
queries. So, results are limited between 105 queries. And, user can only search 
about Quranic food. Hadith food is not included in this proposed ontology.
 So, in future, will try to overcome these limitations and will increase our 
food domain to the Hadith and food science, because a lot of  information 
about food are discussed in Hadith. Since the present age is age of  science so 
the future aim is to include in this research food science related concept.
 This work proposed a semantic search system for retrieving food related 
knowledge from holy Qur’an using a combination of  the natural language 
processing approach and semantic technology based on Quranic food 
ontology. People from any religion either Muslim and non-Muslim can search 
semantically information from the food related domain. Since this proposed 
work is done about food domain from holy Qur’an only, in future we want to 
enhance our system to combine both the Qur’an ontology and Hadith 
ontology in order to build a system capable of  handling more possible user 
queries. 
 In the field of  Quranic search concepts, a number of  researchers have 
worked upon the Quranic search technique. Most of  the research work 
focused either on the whole Qur’an, which is large in size, or on the domain 
of  the Quranic knowledge base (Sadi, et al., 2016; Khan, et al., 2017). The 
holy Qur’an is basically divided into a number of  domains. This thesis 
proposed a semantic search approach to retrieve food-related verses and 
concepts from the Qur’an using natural language query. To analyze the 
natural language query triplet extraction algorithm is used which generates 
triplet from user query. Furthermore, to run the SPARQL query apace Jena 
Fuseki server is integrated because it is more appropriate and efficient for 
running SPARQL query. For creating food ontology Protege 4.3 version is 
used in this work. At last, run more than 105 experimental queries on the 
food-related domain by using natural language query. Most of  the queries are 
perfectly run and have 93.33% recall and 97.02% precision. In this thesis, 
English translation of  the Qur’an published by Sahih International has been 
used. Since this proposed work is done about food domain from holy Qur’an 
only, in future we want to enhance our system to combine both the Qur’an 
ontology and Hadith ontology in order to build a system capable of  handling 
more possible user queries.



Semantic search method for Quran 121

References 
Alromima, W., Moawad, I. F., Elgohary, R., & Aref, M. (2015, December). 

Ontology-based model for Arabic lexicons: An application of  the Place Nouns in the 
Holy Quran. Paper presented at the 11th International Computer 
Engineering Conference (ICENCO) (pp. 137-143), IEEE.

Beirade, F., Azzoune, H., & Zegour, D. E. (2021). Semantic query for Quranic 
ontology. Journal of  King Saud University-Computer and Information Sciences, 
33(6), 753-760. 

Hakkoum, A., & Raghay, S. (2015, November). Advanced Search in the Qur'an using 
Semantic modeling. Paper presented at the IEEE/ACS 12th International 
Conference of  Computer Systems and Applications (AICCSA) (pp. 1-4).

Islam, N., & Laeeq, K. (2019). Salaat Ontology: A domain ontology for 
modeling information related to prayers in Islam. Indian Journal of  Science and 
Technology, 12, 31.

Ismail, R., Rahman, N. A., Bakar, Z. A., & Makhtar, M. (2018, May). Concepts 
extraction in ontology learning using language patterns for better accuracy. Paper 
presented at the 4th International Conference on Computer and 
Technology Applications (ICCTA) (pp. 122-126), IEEE.

Jivani, M. A. G., Shingala, M. A. H., & Virparia, P. V. (2011). The multi-liaison 
algorithm. (IJACSA) International Journal of  Advanced Computer Science and 
Applications, 2(5), 130-134. 

Khan, H. U., Saqlain, S. M., Shoaib, M., & Sher, M. (2013). Ontology based 
semantic search in Holy Quran. International Journal of  Future Computer and 
Communication, 2(6), 570-575.

Khan, S. Z., Rahman, M. M., Sadi, A. S., Anwar, T., Mohammed, S., & 
Chowdhury, S. (2017). The Qur’anic nature ontology: from SPARQL 
endpoint to java application and reasoning. International Journal of  Innovative 
Computing, 7(2). 13-20.

Manning, C. D., Surdeanu, M., Bauer, J., Finkel, J. R., Bethard, S., & McClosky, 
D. (2014, June). The Stanford CoreNLP natural language processing toolkit. Paper 
presented at the 52nd Annual Meeting of  the Association for 
Computational Linguistics: System Demonstrations (pp. 55-60).

Myint, Z. T. T., & Win, K. K. (2014). Triple patterns extraction for accessing data on 
ontology. International Journal of  Future Computer and Communication, 3(1), 40-44. 

Rusli, A. S. M., Ridzuan, F., Zaki, Z. M., Sayuti, M. N. S. M., & Salam, R. A. 
(2018). A systematic review on semantic-based ontology for Quranic 
knowledge. International Journal of  Engineering and Technology, 7(4.15), 80-86. 

Rusu, D., Dali, L., Fortuna, B., Grobelnik, M., & Mladenic, D. (2007, October). 
Triplet extraction from sentences. Paper presented at the 10th International 
Multiconference, Information Society-IS (pp. 8-12).

Shmeisani, H., Tartir, S., Al-Na’ssaan, A., & Naji, M. (2014). Semantically answering 
questions from the Holy Quran. Paper presented at the International 
Conference on Islamic Applications in Computer Science And Technology 
(pp. 1-8).

Safee, M. A. M., Saudi, M. M., Pitchay, S. A., Ridzuan, F., Basir, N., Saadan, K., 
& Nabila, F. (2018). Hybrid search approach for retrieving Medical and 
Health Science knowledge from Quran. International Journal of  Engineering and 
Technology, 7(4.15), 69-74.

Sadi, A. S., Anam, T., Abdirazak, M., Adnan, A. H., Khan, S. Z., Rahman, M. M., 
& Samara, G. (2016, April). Applying ontological modeling on Quranic" nature" 
domain. Paper presented at the 7th International Conference on Information 
and Communication Systems (ICICS) (pp. 151-155), IEEE.

Ta'a, A., Abed, Q. A., & Ahmad, M. (2017). Al-Quran ontology based on 
knowledge themes. Journal of  Fundamental and Applied Sciences, 9(5S), 800-817. 

Ta’a, A., Abed, Q. A., Ali, B. M., & Ahmad, M. (2016). Ontology-based approach 
for knowledge retrieval in Al-Quran holy book. International Journal of  
Computational Engineering Research, 6(3), 8-15.

Yauri, A. R., Kadir, R. A., Azman, A., & Murad, M. A. A. (2013, March). Ontology 
semantic approach to extraction of  knowledge from Holy Quran. Paper presented at 
the 5th International Conference on Computer Science and Information 
Technology (pp. 1-5), IEEE.

Yauri, A. R., Kadir, R. A., Azman, A., & Murad, M. A. A. (2014). Semantic web 
application for historical concepts search in al-Qur’an. International Journal on 
Islamic Applications in Computer Science and Technology, 2(2), 1-7.

Yauri, A. R., Kadir, R. A., Azman, A., & Murad, M. A. (2013). Quranic verse 
extraction base on concepts using OWL-DL ontology. Research Journal of  
Applied Sciences, Engineering and Technology, 6(23), 4492-4498.

Yauri, A. R., Kadir, R. A., Azman, A., & Murad, M. A. A. (2012). Quranic-based 
concepts: Verse relations extraction using Manchester OWL syntax. In 2012 
International Conference on Information Retrieval & Knowledge Management, 
317-321.

Yauri, A. R., Kadir, R. A., Azman, A., & Murad, M. A. A. (2012, March). 
Quranic-based concepts: Verse relations extraction using Manchester OWL syntax. 
Paper presented at the 2012 International Conference on Information 
Retrieval & Knowledge Management (pp. 317-321), IEEE.

Corresponding author
Mohammed Mahmudur Rahman can be contacted at: mmr.cse@iiuc.ac.bd

Capitalism and collapse of  humanity: A study 
of  The Great Gatsby and Seize the Day

Md. Morshedul Alam
Department of  English Language and Literature

International Islamic University Chittagong (IIUC), Bangladesh
Shamim Ahmad
MA Student, ELL

International Islamic University Chittagong (IIUC), Bangladesh

Abstract
Disregard for men by men for money and wealth prompted by capitalism plays a devastating 
role in modern societies. In The Great Gatsby (1925) and Seize the Day (1956) by F. Scott 
Fitzgerald and Saul Bellow respectively, the two American novelists portray a modern society 
of  America belonging to 1920’s and 1950’s, which fosters capitalism to bring disaster to 
human life. More specifically, Tom Buchanan in The Great Gatsby and Dr. Adler in Seize the Day 
have involved in manifold activities destructive to human relationship stirred up by material 
success which significantly exposes them as a capitalist. They prove themselves neither to be 
truly moral nor pro-human so, they possess the negative qualities of  the capitalist victimizers 
of  men. This paper attempts to explore how Tom Buchanan and Dr. Adler, representing two 
different decades of  twentieth century capitalistic America, nurture the objective of  earning 
money and wealth, perform anti-human activities and turn capitalist victimizers. For this kind 
of  human nature, ultimately, men collapse and consequently, individuals, family and society go 
through inhuman sufferings.

Keywords Capitalist, Victimizer, Human relationship, Inhuman sufferings, Material   
  success, Men collapse

Paper type  Research paper

1. Introduction
Francis Scott Fitzgerald (1896-1940), a 20th century 
American novelist and short story writer, earned tremendous 
success, fame and fortune in his lifetime. Focusing on the 
America of  1920 Fitzgerald’s novel The Great Gatsby is a story 
of  a wealthy man of  North Dakota named Jay Gatsby from 
a very economically poor background. After much struggle 
and deprivation, he joined army and later fell in love with 
Daisy, the daughter of  a wealthy man in Louisville, Kentucky. 
As Gatsby joined the World War I, Daisy married Tom, a rich 
man of  capitalistic America. When the novel opens, Gatsby’s 

return from the war is already a matter of  the past, and he becomes a rich 
man through unfair means and owns a luxurious mansion in West Egg. He 
also arranges expensive and gorgeous party every Saturday night to impress 
Daisy who lives nearby with her husband. One day Gatsby requests Nick, a 
neighbor, to arrange a reunion with Daisy at his residence as Nick can do it 
easily having been the cousin of  Daisy. Accordingly, it is arranged and the 
former lover starts spending sweet time with Daisy. One day, Daisy’s husband 
Tom discovers the relationship and wishes to take revenge on Gatsby, though 
he himself  maintains an adulterous relationship with Myrtle, the wife of  
George Wilson of  the Valley of  Ashes. Afterwards, in a party in New York, 
Tom exposes in front of  Daisy that Gatsby is involved in bootlegging and 
has not been an Oxford graduate which the latter would claim. Daisy gets 
mentally detached from Gatsby. While returning from New York, Daisy, who 
drives Gatsby’s car, hits Myrtle and kills her. Later Tom mentions to Wilson 
that the car that has killed Myrtle is the car of  Gatsby, with a deliberate hint 
that Gatsby has intentionally caused the accident. Wilson thinks that Gatsby 
is the person with whom his wife was continuing the secret affair and for 
some reasons he has killed Myrtle. Wilson instantly goes out and shoots 
Gatsby. Tom, along with his wife Daisy, remains unaffected, though most of  
the major injuries to different characters of  the novel are caused by the 
aristocratic Tom. 
 Saul Bellow’s novel Seize the Day is considered to be one of  the classics 
of  all time. Focusing on the America of  1050s Seize the Day relates the story 
of  Tommy Wilhelm living in the Hotel Gloriana of  New York where his 
father Dr. Adler is also living. We find Tommy Wilhelm, in his mid–forties, is 
in severe financial crisis. He wants to get help from his father Dr. Adler but 
his father is completely indifferent to his son’s financial need because he 
believes that he will lose his money if  he helps him with money. Dr. Adler 
was indifferent to his wife too, when she was alive. Nor does Adler help his 
daughter financially in her creative endeavor in painting. Severely helpless, 
Tommy turns to Tamkin who escapes along with Tommy’s last seven 
hundred dollars. Resultantly, Tommy faces complete mental collapse and fails 
to cope with the capitalistic America of  the 1950’s.
 So, both Tom of  The Great Gatsby and Dr. Adler of  Seize the Day deserve 
critical attention as they, with their capitalistic attitudes totally devoid of  
humanity, directly or indirectly victimize their families and society. Thus, this 
paper concentrates on a world which is torn by actions prompted by greed 
for money and wealth, or capitalism.
 Many researchers have carried out their significant research into The 
Great Gatsby and Seize the Day. Wolfe (1976) in “The Nature of  the Dream in 

The Great Gatsby” illustrates the American dreams that many characters try to 
achieve but become unsuccessful because of  their inapt efforts. Hooti and 
Omrani (2011) in “Saul Bellow’s Seize the Day:A Modernist Study” try to 
analyze Saul Bellow’s Seize the Day from a modernist point of  view. They 
believe that the modernist movement breaks away from the established 
literary conventions. Wu (2013) in his article “Seize the Day: An Existentialist 
Look” focuses on the idea about the living condition of  modern men and 
their activities. Machcinski (2013) in “Civilization is going to pieces: crime, 
morality and their roles in The Great Gatsby” tries to investigate the issues 
related to many characters involved in asocial, immoral and criminal 
activities. In “Triangling Bellow’s Seize the Day” Novianti (2015) discovers a 
family system therapy in Indonesian context where she critically analyses 
literary works dealing with family matters. But no researcher has ever 
undertaken so far, any research combining Tom of  The Great Gatsby and Dr. 
Adler of  Seize the Day in order to explore how the two capitalist characters 
Tom and Dr. Adler, being anti-human, victimize family and society in the 
twentieth century American context. The present paper makes a modest 
endeavor to address that research gap. 
 This paper first sheds light on a deeper understanding of  capitalism, 
noting down its impact upon mankind, with special emphasis on man in 
American society, then it attempts to figure out various dimensions of  the 
characters of  Tom and Adler as capitalist victimizers who act against family 
and society in the American society of  1920’s and 1950’s respectively.   
 If  Tom of  The Great Gatsby and Adler of  Seize the Day are the 
representatives of  the aristocratic class of  capitalistic America and act 
contrary to the desire of  family and society and grow capitalist victimizers of  
men, it is quite worthwhile to do an in-depth analysis of  capitalism which 
turns man inhuman in his greed for money and wealth.

Capitalism is defined in Merriam-Webster Dictionary in the following way: 
It is an economic system characterized by corporate ownership of  capital 
goods, by investments that are determined by private decision, and by prices, 
production, and the distribution of  goods that are determined mainly by 
competition in a free market. 
 Here freedom to individuals in the field of  economy initially sounds 
pleasant but the problem is that the personal freedom on which no moral or 
religious constraints has been imposed. The concept of  freedom is guided by 
the principle “laisez faire”, meaning one can do whatever one likes for the 
increase of  one’s money and wealth. As a result, freedom makes an individual 
arbitrary as he is set in a competition of  economic growth. Thus, money, 

instead of  life, is given priority and price or quantity, in place of  value or 
quality, is given preference. Consequently, money turns out to be the prime 
concern and men are placed against men, color against color and so on as 
enemies to accumulate money. Individuals as well as two most important 
human institutions-family and society are consequently shattered. Ultimately, 
majority of  the world population go through immeasurable sufferings owing 
to the capitalist economy. 
 Adam Smith (1723-1790), author of  The Wealth of  Nation (1776), is 
considered by many as the father of  capitalism. The West later adopts it when 
it goes through a transition from their agro-based structure (Feudalism) of  
economy to industry based economic system. Interestingly, while in 
Feudalism, few lords would torture the whole community of  the 
working-class people, in capitalism each individual is inspired to be a lord 
with the silent permission to exploit others. Thus, unhealthy competition for 
money and wealth is introduced by capitalism and in this competition the 
vast majorities are sure to fail and become the victims of  those few who 
succeed. Layard (2009) upholds the reality of  the alarming predictions about 
the effects of  capitalism and says, “Our society has become too 
individualistic, with too much rivalry and not enough common purposes. We 
idolize success and status and thus undermine our mutual respect”.
 Tom Buchanan of  The Great Gatsby significantly understands the society 
of  the America of  the 1920’s. The author himself  expresses his satisfaction 
by delineating his character. Fitzgerald, in a letter to Maxwell Perkins, writes,  

Turnbull (1968) I suppose he's the best character I’ve ever done- I think 
he and the brother in Salt and Hurtswood in Sister Carrie are the three 
best characters in American fiction in the last twenty years (P.173). 

 Tom actually represents the upper class of  the capitalistic America of  
1920’s and, in this research, we will see Tom, as a capitalist victimizer of  the 
people below him, acting against all them in his society. Various features of  
the capitalist Tom that contribute to the shattering of  American society 
engage our attention and need a thorough analysis.
 Tom Buchanan is the most unfriendly, aggressive and ego-centric 
character in the novel, The Great Gatsby. His social status is terribly powerful 
because of  his money. In the beginning of  the novel, we find that Nick 
Carraway, the narrator in this novel, goes to the Buchanan’s house to pay a 
visit because he is invited by his cousin Daisy Buchanan, wife of  Tom. Tom 
Buchanan, unlike Gatsby, belonging to the class of  the traditionally rich and 
comes to East Egg, a fashionable aristocratic area. Nick is almost astonished 
to see Tom's wealth. He says, “It was hard to realize that a man in my own 

generation was wealthy enough to do that” (8-9). Tom Buchanan inherited all 
his wealth from his forefathers. It is clear that he has not earned them 
through hard work and talent. Still, he shows off  and speaks very highly 
about himself  when he meets Nick. He says, “It is just because I'm stronger 
and more of  men than you are” (9). So, quite vainly, he vests his ego 
regarding his inherited wealth. 
 Besides this, Tom talks with others about his wife in a manner that 
severely dishonors the latter. When Nick and Daisy take a private walk, Daisy 
informs Nick of  some of  the unhappy affairs of  her conjugal life. 
Subsequently, Tom warns Nick and says, “Don’t believe everything you hear, 
Nick” (22). Here Tom surely dishonors Daisy behind her back in the form of  
backbiting. 
 We see Tom taking Nick with him while going to pick up his mistress 
Myrtle Wilson. Myrtle is the wife of  George Wilson who runs a garage in the 
Valley of  Ashes inhabited by the poor class. It is evident that in order to feel 
rich at least for some moments, Myrtle accepts the illicit relationship with 
Tom Buchanan. Tom takes this opportunity to treat Myrtle as an object of  
fulfilling his physical desire. She seems to be a token of  his fashionable 
aristocratic life as well. This proves that in terms of  riches, Tom and his 
classes are on top, but their expensive and amoral lifestyle leaves them at the 
bottom. About Tom, the character critic Graham Summer argues by saying,  

The millionaires may fairly be regarded as the naturally selected agents of  
society for certain work. They get high wages and live in luxury, but the 
bargain is a good one for society. This assures us that all who are 
competent for this function will be employed in it so that the cost of  it 
will be reduced to the lowest terms. (90)

 Tom’s keeping a mistress assumes negativity in the superlative when we 
discover Tom looking upon Myrtle as his slave. This attitude of  Tom is clear 
when we see Tom arranging an impromptu party in his apartment 
Morningside Height in New York where he gives a puppy as a gift to Myrtle 
but immediately afterwards breaks her nose for obstinately uttering the name 
of  Daisy. Tom thinks Myrtle is so low in her social status that her utterance 
of  the name of  Daisy who belongs to Tom’s aristocratic class is sacrilegious 
and blatant audacity. It is not love for Daisy, but a matter of  his ego that he 
inherits from his class. Earlier, when Tom went to Valley of  Ashes to call 
Myrtle, how he talked to Wilson is significant too. Wilson’s residence and 
garage were attached to each other, and Tom was calling out to Myrtle, 
standing in front of  the garage. Just then, without giving a moment’s scope 
to do the job, he told Wilson that offering a chair to a visitor to sit on was a 

form of  politeness. Instantly, Wilson went inside to fetch a chair. But by the 
time he returned, Tom went away taking Myrtle with him without saying 
anything to Wilson. Far from feeling ashamed of  carrying on an adulterous 
relationship, Tom was rather aggressive in his treatment and abusive in his 
comment on Wilson who was none other than the one whose wife was 
appointed to pander to that adultery, a crime against humanity and society. 
Here Tom feels that he was the master as he was rich, and Wilson was the 
slave as he was poor. Thus, he had the right to make a mockery of  Wilson’s 
innocent nature and poor economic circumstances that decide the social 
status and honor of  man in a capitalist society.
 Tom, his attempt to grab what he targets, appears to be hypocritical and 
shrewd. He deceives Wilson every moment when he accompanies Myrtle 
with him to New York. Tom has convinced Wilson that Myrtle is going to 
New York to see her sister Catherine who lives there. Tom pretends to 
Wilson that he is simply a companion of  Myrtle in that short journey. When 
Tom and Myrtle get on the commuter train in the Valley of  Ashes, they sit 
separately in different compartments. This is Tom’s arrangement that has two 
reasons. Firstly, he does not want to be the subject matter of  any gossip; 
secondly, he wants to give the impression of  a good fellow who has no 
objectionable affair with any lady other than his wife. As a matter of  fact, 
when Nick curiously wants to know whether or not Myrtle’s husband Wilson 
knows about her illicit relationship, Tom says that Wilson is a dumb husband. 
Tom, taking pride in the success of  his hypocrisy, considers himself  clever, 
whereas he regards simpleminded Wilson as a dumb fool. Tom, later on 
recklessly moves about in New York, happily buying things for Myrtle. Thus, 
Tom buys for Myrtle a lot of  things including dogs. ‘I want to get one of  
those dogs’, she said earnestly (29), requesting Tom to buy her a dog.
 As a matter of  fact, we may presume Tom just exploits Myrtle and Daisy 
for his happiness by spending recklessly money which both Myrtle and Daisy 
need very badly. However, Tom actually wants to buy life and happiness for 
money. At Buchanan’s house, we find that Gatsby comes over for lunch along 
with Nick and Jordan. Tom notices how Daisy looks at Gatsby and realizes 
that they are having a love affair. But we find that Daisy, at one stage of  the 
novel, admits she never loved Tom as a husband rather Daisy loves Tom's 
money and nothing else. Tom knows well that Daisy will never leave him 
though she does not love him or vice versa. In other words, Daisy’s life is 
already bought by Tom’s money. Moreover, Tom believes that he can cause 
death very easily with the power of  his money. Here, Daisy’s belief  in the 
power of  money to bring about death is no exception. After the traumatic 
event of  Myrtle’s death in a car accident caused by Daisy herself, the 
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Abstract
Disregard for men by men for money and wealth prompted by capitalism plays a devastating 
role in modern societies. In The Great Gatsby (1925) and Seize the Day (1956) by F. Scott 
Fitzgerald and Saul Bellow respectively, the two American novelists portray a modern society 
of  America belonging to 1920’s and 1950’s, which fosters capitalism to bring disaster to 
human life. More specifically, Tom Buchanan in The Great Gatsby and Dr. Adler in Seize the Day 
have involved in manifold activities destructive to human relationship stirred up by material 
success which significantly exposes them as a capitalist. They prove themselves neither to be 
truly moral nor pro-human so, they possess the negative qualities of  the capitalist victimizers 
of  men. This paper attempts to explore how Tom Buchanan and Dr. Adler, representing two 
different decades of  twentieth century capitalistic America, nurture the objective of  earning 
money and wealth, perform anti-human activities and turn capitalist victimizers. For this kind 
of  human nature, ultimately, men collapse and consequently, individuals, family and society go 
through inhuman sufferings.

Keywords Capitalist, Victimizer, Human relationship, Inhuman sufferings, Material   
  success, Men collapse

Paper type  Research paper

1. Introduction
Francis Scott Fitzgerald (1896-1940), a 20th century 
American novelist and short story writer, earned tremendous 
success, fame and fortune in his lifetime. Focusing on the 
America of  1920 Fitzgerald’s novel The Great Gatsby is a story 
of  a wealthy man of  North Dakota named Jay Gatsby from 
a very economically poor background. After much struggle 
and deprivation, he joined army and later fell in love with 
Daisy, the daughter of  a wealthy man in Louisville, Kentucky. 
As Gatsby joined the World War I, Daisy married Tom, a rich 
man of  capitalistic America. When the novel opens, Gatsby’s 

return from the war is already a matter of  the past, and he becomes a rich 
man through unfair means and owns a luxurious mansion in West Egg. He 
also arranges expensive and gorgeous party every Saturday night to impress 
Daisy who lives nearby with her husband. One day Gatsby requests Nick, a 
neighbor, to arrange a reunion with Daisy at his residence as Nick can do it 
easily having been the cousin of  Daisy. Accordingly, it is arranged and the 
former lover starts spending sweet time with Daisy. One day, Daisy’s husband 
Tom discovers the relationship and wishes to take revenge on Gatsby, though 
he himself  maintains an adulterous relationship with Myrtle, the wife of  
George Wilson of  the Valley of  Ashes. Afterwards, in a party in New York, 
Tom exposes in front of  Daisy that Gatsby is involved in bootlegging and 
has not been an Oxford graduate which the latter would claim. Daisy gets 
mentally detached from Gatsby. While returning from New York, Daisy, who 
drives Gatsby’s car, hits Myrtle and kills her. Later Tom mentions to Wilson 
that the car that has killed Myrtle is the car of  Gatsby, with a deliberate hint 
that Gatsby has intentionally caused the accident. Wilson thinks that Gatsby 
is the person with whom his wife was continuing the secret affair and for 
some reasons he has killed Myrtle. Wilson instantly goes out and shoots 
Gatsby. Tom, along with his wife Daisy, remains unaffected, though most of  
the major injuries to different characters of  the novel are caused by the 
aristocratic Tom. 
 Saul Bellow’s novel Seize the Day is considered to be one of  the classics 
of  all time. Focusing on the America of  1050s Seize the Day relates the story 
of  Tommy Wilhelm living in the Hotel Gloriana of  New York where his 
father Dr. Adler is also living. We find Tommy Wilhelm, in his mid–forties, is 
in severe financial crisis. He wants to get help from his father Dr. Adler but 
his father is completely indifferent to his son’s financial need because he 
believes that he will lose his money if  he helps him with money. Dr. Adler 
was indifferent to his wife too, when she was alive. Nor does Adler help his 
daughter financially in her creative endeavor in painting. Severely helpless, 
Tommy turns to Tamkin who escapes along with Tommy’s last seven 
hundred dollars. Resultantly, Tommy faces complete mental collapse and fails 
to cope with the capitalistic America of  the 1950’s.
 So, both Tom of  The Great Gatsby and Dr. Adler of  Seize the Day deserve 
critical attention as they, with their capitalistic attitudes totally devoid of  
humanity, directly or indirectly victimize their families and society. Thus, this 
paper concentrates on a world which is torn by actions prompted by greed 
for money and wealth, or capitalism.
 Many researchers have carried out their significant research into The 
Great Gatsby and Seize the Day. Wolfe (1976) in “The Nature of  the Dream in 

The Great Gatsby” illustrates the American dreams that many characters try to 
achieve but become unsuccessful because of  their inapt efforts. Hooti and 
Omrani (2011) in “Saul Bellow’s Seize the Day:A Modernist Study” try to 
analyze Saul Bellow’s Seize the Day from a modernist point of  view. They 
believe that the modernist movement breaks away from the established 
literary conventions. Wu (2013) in his article “Seize the Day: An Existentialist 
Look” focuses on the idea about the living condition of  modern men and 
their activities. Machcinski (2013) in “Civilization is going to pieces: crime, 
morality and their roles in The Great Gatsby” tries to investigate the issues 
related to many characters involved in asocial, immoral and criminal 
activities. In “Triangling Bellow’s Seize the Day” Novianti (2015) discovers a 
family system therapy in Indonesian context where she critically analyses 
literary works dealing with family matters. But no researcher has ever 
undertaken so far, any research combining Tom of  The Great Gatsby and Dr. 
Adler of  Seize the Day in order to explore how the two capitalist characters 
Tom and Dr. Adler, being anti-human, victimize family and society in the 
twentieth century American context. The present paper makes a modest 
endeavor to address that research gap. 
 This paper first sheds light on a deeper understanding of  capitalism, 
noting down its impact upon mankind, with special emphasis on man in 
American society, then it attempts to figure out various dimensions of  the 
characters of  Tom and Adler as capitalist victimizers who act against family 
and society in the American society of  1920’s and 1950’s respectively.   
 If  Tom of  The Great Gatsby and Adler of  Seize the Day are the 
representatives of  the aristocratic class of  capitalistic America and act 
contrary to the desire of  family and society and grow capitalist victimizers of  
men, it is quite worthwhile to do an in-depth analysis of  capitalism which 
turns man inhuman in his greed for money and wealth.

Capitalism is defined in Merriam-Webster Dictionary in the following way: 
It is an economic system characterized by corporate ownership of  capital 
goods, by investments that are determined by private decision, and by prices, 
production, and the distribution of  goods that are determined mainly by 
competition in a free market. 
 Here freedom to individuals in the field of  economy initially sounds 
pleasant but the problem is that the personal freedom on which no moral or 
religious constraints has been imposed. The concept of  freedom is guided by 
the principle “laisez faire”, meaning one can do whatever one likes for the 
increase of  one’s money and wealth. As a result, freedom makes an individual 
arbitrary as he is set in a competition of  economic growth. Thus, money, 

instead of  life, is given priority and price or quantity, in place of  value or 
quality, is given preference. Consequently, money turns out to be the prime 
concern and men are placed against men, color against color and so on as 
enemies to accumulate money. Individuals as well as two most important 
human institutions-family and society are consequently shattered. Ultimately, 
majority of  the world population go through immeasurable sufferings owing 
to the capitalist economy. 
 Adam Smith (1723-1790), author of  The Wealth of  Nation (1776), is 
considered by many as the father of  capitalism. The West later adopts it when 
it goes through a transition from their agro-based structure (Feudalism) of  
economy to industry based economic system. Interestingly, while in 
Feudalism, few lords would torture the whole community of  the 
working-class people, in capitalism each individual is inspired to be a lord 
with the silent permission to exploit others. Thus, unhealthy competition for 
money and wealth is introduced by capitalism and in this competition the 
vast majorities are sure to fail and become the victims of  those few who 
succeed. Layard (2009) upholds the reality of  the alarming predictions about 
the effects of  capitalism and says, “Our society has become too 
individualistic, with too much rivalry and not enough common purposes. We 
idolize success and status and thus undermine our mutual respect”.
 Tom Buchanan of  The Great Gatsby significantly understands the society 
of  the America of  the 1920’s. The author himself  expresses his satisfaction 
by delineating his character. Fitzgerald, in a letter to Maxwell Perkins, writes,  

Turnbull (1968) I suppose he's the best character I’ve ever done- I think 
he and the brother in Salt and Hurtswood in Sister Carrie are the three 
best characters in American fiction in the last twenty years (P.173). 

 Tom actually represents the upper class of  the capitalistic America of  
1920’s and, in this research, we will see Tom, as a capitalist victimizer of  the 
people below him, acting against all them in his society. Various features of  
the capitalist Tom that contribute to the shattering of  American society 
engage our attention and need a thorough analysis.
 Tom Buchanan is the most unfriendly, aggressive and ego-centric 
character in the novel, The Great Gatsby. His social status is terribly powerful 
because of  his money. In the beginning of  the novel, we find that Nick 
Carraway, the narrator in this novel, goes to the Buchanan’s house to pay a 
visit because he is invited by his cousin Daisy Buchanan, wife of  Tom. Tom 
Buchanan, unlike Gatsby, belonging to the class of  the traditionally rich and 
comes to East Egg, a fashionable aristocratic area. Nick is almost astonished 
to see Tom's wealth. He says, “It was hard to realize that a man in my own 

generation was wealthy enough to do that” (8-9). Tom Buchanan inherited all 
his wealth from his forefathers. It is clear that he has not earned them 
through hard work and talent. Still, he shows off  and speaks very highly 
about himself  when he meets Nick. He says, “It is just because I'm stronger 
and more of  men than you are” (9). So, quite vainly, he vests his ego 
regarding his inherited wealth. 
 Besides this, Tom talks with others about his wife in a manner that 
severely dishonors the latter. When Nick and Daisy take a private walk, Daisy 
informs Nick of  some of  the unhappy affairs of  her conjugal life. 
Subsequently, Tom warns Nick and says, “Don’t believe everything you hear, 
Nick” (22). Here Tom surely dishonors Daisy behind her back in the form of  
backbiting. 
 We see Tom taking Nick with him while going to pick up his mistress 
Myrtle Wilson. Myrtle is the wife of  George Wilson who runs a garage in the 
Valley of  Ashes inhabited by the poor class. It is evident that in order to feel 
rich at least for some moments, Myrtle accepts the illicit relationship with 
Tom Buchanan. Tom takes this opportunity to treat Myrtle as an object of  
fulfilling his physical desire. She seems to be a token of  his fashionable 
aristocratic life as well. This proves that in terms of  riches, Tom and his 
classes are on top, but their expensive and amoral lifestyle leaves them at the 
bottom. About Tom, the character critic Graham Summer argues by saying,  

The millionaires may fairly be regarded as the naturally selected agents of  
society for certain work. They get high wages and live in luxury, but the 
bargain is a good one for society. This assures us that all who are 
competent for this function will be employed in it so that the cost of  it 
will be reduced to the lowest terms. (90)

 Tom’s keeping a mistress assumes negativity in the superlative when we 
discover Tom looking upon Myrtle as his slave. This attitude of  Tom is clear 
when we see Tom arranging an impromptu party in his apartment 
Morningside Height in New York where he gives a puppy as a gift to Myrtle 
but immediately afterwards breaks her nose for obstinately uttering the name 
of  Daisy. Tom thinks Myrtle is so low in her social status that her utterance 
of  the name of  Daisy who belongs to Tom’s aristocratic class is sacrilegious 
and blatant audacity. It is not love for Daisy, but a matter of  his ego that he 
inherits from his class. Earlier, when Tom went to Valley of  Ashes to call 
Myrtle, how he talked to Wilson is significant too. Wilson’s residence and 
garage were attached to each other, and Tom was calling out to Myrtle, 
standing in front of  the garage. Just then, without giving a moment’s scope 
to do the job, he told Wilson that offering a chair to a visitor to sit on was a 

form of  politeness. Instantly, Wilson went inside to fetch a chair. But by the 
time he returned, Tom went away taking Myrtle with him without saying 
anything to Wilson. Far from feeling ashamed of  carrying on an adulterous 
relationship, Tom was rather aggressive in his treatment and abusive in his 
comment on Wilson who was none other than the one whose wife was 
appointed to pander to that adultery, a crime against humanity and society. 
Here Tom feels that he was the master as he was rich, and Wilson was the 
slave as he was poor. Thus, he had the right to make a mockery of  Wilson’s 
innocent nature and poor economic circumstances that decide the social 
status and honor of  man in a capitalist society.
 Tom, his attempt to grab what he targets, appears to be hypocritical and 
shrewd. He deceives Wilson every moment when he accompanies Myrtle 
with him to New York. Tom has convinced Wilson that Myrtle is going to 
New York to see her sister Catherine who lives there. Tom pretends to 
Wilson that he is simply a companion of  Myrtle in that short journey. When 
Tom and Myrtle get on the commuter train in the Valley of  Ashes, they sit 
separately in different compartments. This is Tom’s arrangement that has two 
reasons. Firstly, he does not want to be the subject matter of  any gossip; 
secondly, he wants to give the impression of  a good fellow who has no 
objectionable affair with any lady other than his wife. As a matter of  fact, 
when Nick curiously wants to know whether or not Myrtle’s husband Wilson 
knows about her illicit relationship, Tom says that Wilson is a dumb husband. 
Tom, taking pride in the success of  his hypocrisy, considers himself  clever, 
whereas he regards simpleminded Wilson as a dumb fool. Tom, later on 
recklessly moves about in New York, happily buying things for Myrtle. Thus, 
Tom buys for Myrtle a lot of  things including dogs. ‘I want to get one of  
those dogs’, she said earnestly (29), requesting Tom to buy her a dog.
 As a matter of  fact, we may presume Tom just exploits Myrtle and Daisy 
for his happiness by spending recklessly money which both Myrtle and Daisy 
need very badly. However, Tom actually wants to buy life and happiness for 
money. At Buchanan’s house, we find that Gatsby comes over for lunch along 
with Nick and Jordan. Tom notices how Daisy looks at Gatsby and realizes 
that they are having a love affair. But we find that Daisy, at one stage of  the 
novel, admits she never loved Tom as a husband rather Daisy loves Tom's 
money and nothing else. Tom knows well that Daisy will never leave him 
though she does not love him or vice versa. In other words, Daisy’s life is 
already bought by Tom’s money. Moreover, Tom believes that he can cause 
death very easily with the power of  his money. Here, Daisy’s belief  in the 
power of  money to bring about death is no exception. After the traumatic 
event of  Myrtle’s death in a car accident caused by Daisy herself, the 


