INTERNATIONAL JOURNAL OF INNOVATIVE SCIENCE AND RESEARCH TECHNOLOGY

ISSN NO : 2456-2165

ISSN No.: 2456-2165

INTERNATIONAL JOURNAL OF
INNOVATIVE SCIENCE

AND RESEARCH TECHNOLOGY

International Journal of Innovative Science and Research Technology
Address:- sector-9,Rohini, Delhi.
Email :-editor@ijisrt.com
Web page :-www.ijisrt.com



mailto:editor@ijisrt.com
http://ijisrt.com/

EDITORIAL BOARD

Manish Gupta (IJISRTREW100)
| Assistant professor | ECE Dept.| VIT jaipur | Rajasthan | India
HemantPurohit (NISRTREW77)
| Professor & HOD ECE dept.| JIET | Jodhpur | Rajasthan | India
Jai Prakash Mishra (IJISRTREW13)
| Assistant Professor| ECE Dept.| VIT Jaipur | Rajasthan |India
Harsh Gupta (IJISRTREWO02)
| Micro Electronics Dept. | Manipal University | Jaipur | Rajasthan | India
DiwakarGautam (IJISRTREWOQ5)
| Assistant professor | ECE Dept. | Sharda University
TarunBadiwal (IJISRTREWOQ9)
| Assistant Professor | Electrical Dept. | Jaggannath University | Jaipur | Rajasthan | India
Virendra Swami (JISRTREW105)
| Assistant Professor | ECE Dept. | MaharshiArvind college| Jaipur |Rajasthan | India
Nishant Chauhan (JISRTREW?79)
| Assistant Professor | Electrical Dept. | MahershiArvind College| Jaipur |
Rajasthan | India
Prince Ja.cob (JISRTREW91)
| Assistant Professor | Electrical Dept. | MahershiArvind College| Jaipur | Rajasthan | India
Dr.S.SairaBanu (IJISRTREW10)
| Associate Professor | ECE Dept. | Karpagam University| Coimbatore | Tamil Nadu | India
BalajiVelusamy (IJISRTREWS500)
| Associate Professor | Info Institute of Engineering| Coimbatore | Tamil Nadu | India
Lalit Mohan Nainwal (IJISRTREW501)
|School of Pharmaceutical Sciences and Research| JamiaHamdard| Delhi | India
BaisNiravKishorkumar (IJISRTREW502)
|Assistant Professor|Ganpat University-Institute of Technology| Ahmedabad| Gujarat |
India
Raj Kumar Gupta (IJISRTREW503)
|Assistant Professor|Amity University| Jaipur| Rajasthan | India
Dr. Neeta Saxena (IJISRTREW504)
|Assistant Professor|Amity University| Gwalior| Madhya Pradesh | India
Dr.Nageswara Rao Moparthi(IJISRTREW505)
|Associate Professor| Velgapudi Ramakrishna Siddhartha Engineering College|
Vijayawada | Andhra Pradesh | India
R. Narendran(lJISRTREW506)
|Faculty of Marine Sciences| Annamalai University| Parangipettai | Tamil Nadu | India
Mahadeva.M (IJISRTREW507)
|Assistant Professor| Shri Pillappa College of Engineering | Bangalore| Karnataka| India



OOOQUOH 700! 1P - jBgeY §69 Xogl d

IGNOYSSIANW BInOBY) ‘Joid

(90edSouu Jo UOISIAIP V) L[S

9¢€°S = (S10T J0j an[eA 10308, 10edW] [UINOf SYNUIIS) STOT AILS
$$9001d UOTIBN[BAD ISTT JOISBJAl S[RUINO[ JI[S Y} UI pAjen[eAd A[oAnisod usaq sey [ewnof oy,

(LOYS-0T€ET :NSSD
(AVII) Y2183SaY PIDUBAPY JO [BUWINO[ [EUOH)RUIU]

0} POpIeME ST 9)BITJIII0 SIY

(STOT AILS) ONIXHAANI 4O ALVIOIILLIAD

\oed yoedw] [ewInop oyn 2oy,
90 N

— /W/

101204I(S




Indexing

Criba.
The world's digital library

Go g|e “publons

Scholar

ESTT G Q) issuu
55 INTERNATIONAL e
T

s

[T Scienti ivl.'lllﬂvh:ing

Academic
Resource
A
i Index
O~/ Academia.edu @ r!p. —lfdet
TOGETHER WE REACH THE GOAL sesaren™
il

INTERNATIONAL ———X
STANDARD
. \ SERIAL

NUMBER

lNDEX@ COPERNICUS publmed

LNl B RN A el O s N A Blbllography


https://scholar.google.co.in/citations?hl=en&user=3lOf9FEAAAAJ&view_op=list_works&gmla=AJsN-F7PuToINtoVaFbTFjPQ6c2bB9d4j331TN4PrPK-rTwOO0l6UK9r0-MH4cH_MbNjwVlAexZQK9l6PBHVeBm0lUhfaXHoibJCRcf55mgH33ODb-Aoq4BE4kfXnrM6kFbNSgJL4ZUZ
https://publons.com/researcher/3989381/international-journal-of-innovative-science-and-re/
https://www.scribd.com/user/316283926/International-Journal-of-Innovative-Science-and-Research-Technology
https://isindexing.com/isi/
http://esjindex.org/search.php?id=2335
https://issuu.com/internationaljournalofinnovativesci
https://independent.academia.edu/DigitalLibraryIJISRT
http://sjifactor.com/passport.php?id=19085
http://journalseeker.researchbib.com/view/issn/2456-2165
http://journalseeker.researchbib.com/view/issn/2456-2165
http://olddrji.lbp.world/JournalProfile.aspx?jid=2456-2165
http://www.i2or.com/8.html
https://journals.indexcopernicus.com/search/details?id=48046&lang=en
https://www.ncbi.nlm.nih.gov/myncbi/1dSU7jQIv2ZQa/bibliography/public/

Volume 3, Issue 8 — Augustus 2018

Economic Motives : To Dominate the Corporate Social Responsibility.

Author Name: Tenriwaru, Made Sudarma, Darwis Said, Mediaty | Volume 3, Issue 8,
August- 2018

The Effect Discussion of Review Audit and Emotional Intelligence to Auditor

Performance.
Author Name: Arifin, Gagaring Pagalung, Mediaty, Arifuddin |Volume 3, Issue 8,
August- 2018

To Realize the ldeas of the Earth : With Super Capacitance Sensors on Carbon

Fibers Paper.
Author Name: Beiting Wang, Feng Ling | Volume 3, Issue 8, August- 2018

Development of Construction Planning Strategies for Coastal Project using Monte

Carlo Simulation.

Author Name: Nidal Barhoom, Can Elmar Balas | Volume 3, Issue 8, August- 2018

Design on a Network on the Lands : With Super Capacitance Sensors on Carbon

Fibers Paper.
Author Name: Beiting Wang, Feng Ling | Volume 3, Issue 8, August- 2018

Digital Integration of Active Learning in Saudi Arabia for TESOL Courses.
Author Name: AL-Bareghi, Soltan Ahmed Ali | Volume 3, Issue 8, August- 2018

Participation of the Community in Management of Tourist in the Village of Torosiaje

Sub District Popayato District of Pohuwato Gorontalo Province.

Author Name: Bambang Suharto, Lis M. Yapanto | Volume 3, Issue 8, August- 2018

The Correlation of School Environment and Learning Motivation with Social Skills

of Grade Three Students of SDN 5 Tilamuta of Boalemo Regency.

Author Name: Rusmin Husain, Yolanda | Volume 3, Issue 8, August- 2018


https://ijisrt.com/economic-motives-to-dominate-the-corporate-social-responsibility
https://ijisrt.com/the-effect-discussion-of-review-audit-and-emotional-intelligence-to-auditor-performance
https://ijisrt.com/the-effect-discussion-of-review-audit-and-emotional-intelligence-to-auditor-performance
https://ijisrt.com/to-realize-the-ideas-of-the-earth-with-super-capacitance-sensors-on-carbon-fibers-paper
https://ijisrt.com/to-realize-the-ideas-of-the-earth-with-super-capacitance-sensors-on-carbon-fibers-paper
https://ijisrt.com/development-of-construction-planning-strategies-for-coastal-project-using-monte-carlo-simulation
https://ijisrt.com/development-of-construction-planning-strategies-for-coastal-project-using-monte-carlo-simulation
https://ijisrt.com/design-on-a-network-on-the-lands-with-super-capacitance-sensors-on-carbon-fibers-paper
https://ijisrt.com/design-on-a-network-on-the-lands-with-super-capacitance-sensors-on-carbon-fibers-paper
https://ijisrt.com/digital-integration-of-active-learning-in-saudi-arabia-for-tesol-courses
https://ijisrt.com/participation-of-the-community-in-management-of-tourist-in-the-village-of-torosiaje-sub-district-popayato-district-of-pohuwato-gorontalo-province
https://ijisrt.com/participation-of-the-community-in-management-of-tourist-in-the-village-of-torosiaje-sub-district-popayato-district-of-pohuwato-gorontalo-province
https://ijisrt.com/the-correlation-of-school-environment-and-learning-motivation-with-social-skills-of-grade-three-students-of-sdn-5-tilamuta-of-boalemo-regency
https://ijisrt.com/the-correlation-of-school-environment-and-learning-motivation-with-social-skills-of-grade-three-students-of-sdn-5-tilamuta-of-boalemo-regency

Environmental Contribution of Rich Reading Family Against the Ability of Reading

Children Ages 5-6 Years in Private VVocational School of South City.
Author Name: Rapi Us. Djuko | Volume 3, Issue 8, August- 2018

Design and Construction of Bridge Embankment using R.E. Wall Panels.

Author Name: S.Sandana Socrates, Dr. S. Lavanya Prabha, & S.Raja | Volume 3, Issue
8, August- 2018

To Feel the Pulse of the Sea : With Capacitance Sensors on Carbon Fibers Paper.

Author Name: Beiting Wang, Feng Ling | Volume 3, Issue 8, August- 2018

Eco Friendly Bike.
Author Name: Ninad Kiran Magdum | Volume 3, Issue 8, August- 2018

Determinants of Reduced Audit Quality Behavior in Indonesia.
Author Name: Amiruddin, Sri Sundari | Volume 3, Issue 8, August- 2018

Optimization of Culture Conditions for Enhanced Antibacterial Activity by a Fish

Gut Bacterium Bacillus Sp. Bsal.
Author Name: Karthick.M, P. Maheshkumar, D. Krishnamoorthy, A. Prakasham, M.
Balachandar and R.Azhagu Raj | Volume 3, Issue 8, August- 2018

Influence of Learning and Personality Method on Student Critical Learning Ability
in_Learning IPS (Experimental Study on Class IPS Subject of V_SDN 01 Duren
Sawit, East Jakarta).
Author Name: Nunung Sri Agustini, Arifin Maksum, Muchlas Suseno |Volume 3,
Issue 8, August- 2018

The Strateqy of Empowering Farmers Against Economic Growth in Indonesia.

Author Name: Badaruddin, Surianto | Volume 3, Issue 8, August- 2018

Maintenance Prevention on Coal Fired Power Plant Boiler.

Author Name: Guntur Pratama Putra, Miswanti, Erry Rimawan | Volume 3, Issue 8,
August- 2018


https://ijisrt.com/environmental-contribution-of-rich-reading-family-against-the-ability-of-reading-children-ages-5-6-years-in-private-vocational-school-of-south-city
https://ijisrt.com/environmental-contribution-of-rich-reading-family-against-the-ability-of-reading-children-ages-5-6-years-in-private-vocational-school-of-south-city
https://ijisrt.com/design-and-construction-of-bridge-embankment-using-r-e-wall-panels
https://ijisrt.com/to-feel-the-pulse-of-the-sea-with-capacitance-sensors-on-carbon-fibers-paper
https://ijisrt.com/eco-friendly-bike
https://ijisrt.com/determinants-of-reduced-audit-quality-behavior-in-indonesia
https://ijisrt.com/optimization-of-culture-conditions-for-enhanced-antibacterial-activity-by-a-fish-gut-bacterium-bacillus-sp-bsa1
https://ijisrt.com/optimization-of-culture-conditions-for-enhanced-antibacterial-activity-by-a-fish-gut-bacterium-bacillus-sp-bsa1
https://ijisrt.com/influence-of-learning-and-personality-method-on-student-critical-learning-ability-in-learning-ips-experimental-study-on-class-ips-subject-of-v-sdn-01-duren-sawit-east-jakarta
https://ijisrt.com/influence-of-learning-and-personality-method-on-student-critical-learning-ability-in-learning-ips-experimental-study-on-class-ips-subject-of-v-sdn-01-duren-sawit-east-jakarta
https://ijisrt.com/influence-of-learning-and-personality-method-on-student-critical-learning-ability-in-learning-ips-experimental-study-on-class-ips-subject-of-v-sdn-01-duren-sawit-east-jakarta
https://ijisrt.com/the-strategy-of-empowering-farmers-against-economic-growth-in-indonesia
https://ijisrt.com/maintenance-prevention-on-coal-fired-power-plant-boiler

Distribution and Abundance of Wetland Birds in FIFA Nature Reserve (Ramsar
Site).
Author Name: Abdullah Al-Oshoush, Mutaz Sarayrah | Volume 3, Issue 8, August-
2018

Physically Touching the Concepts of Structural Engineering.
Author Name: Govinda Nawal, Dr. H.S. Patil, Dr. Y.D. Patil |Volume 3, Issue 8,
August- 2018

The Influence of Product Quality and After Sales Services on Customer Satisfaction

of Services Company Making Moulding Injection (Study Kasus Cv Ata).

Author Name: Yos Hefianto A. P, Risky Firlanda Putra, Erry Rimawan | Volume 3, Issue
8, August- 2018

Analysis to Optimizing Inventory Management in Dies—Mold Making Factory by
Partial Least Square (PLS) Case Study: ABC Company.

Author Name: Ida Bagusindra WK, Harum Wening Gayatri, Erry Rimawan | Volume 3,
Issue 8, August- 2018

Sustainable Development Water Purification Technology in Vadange.
Author Name: Samiksha Jadhav | Volume 3, Issue 8, August- 2018

An Improved Architectural Design of the Internet.

Author Name: Agbi, Blessing Benjamin, Agaba Francis | Volume 3, Issue 8, August-
2018

Design of an Employee Tracking System using RFID.

Author Name: Agaba, Francis, Ojekundu, Nathaniel |Volume 3, Issue 8, August- 2018

Organizational Commitment and Job Satisfaction among Staff Nurses Working at

Selected Public and Private Hospitals of Bagalkot.
Author Name: Deelip S. Natekar, Shriharsha C | Volume 3, Issue 8, August- 2018



https://ijisrt.com/distribution-and-abundance-of-wetland-birds-in-fifa-nature-reserve-ramsar-site
https://ijisrt.com/distribution-and-abundance-of-wetland-birds-in-fifa-nature-reserve-ramsar-site
https://ijisrt.com/physically-touching-the-concepts-of-structural-engineering
https://ijisrt.com/the-influence-of-product-quality-and-after-sales-services-on-customer-satisfaction-of-services-company-making-moulding-injection-study-kasus-cv-ata
https://ijisrt.com/the-influence-of-product-quality-and-after-sales-services-on-customer-satisfaction-of-services-company-making-moulding-injection-study-kasus-cv-ata
https://ijisrt.com/analysis-to-optimizing-inventory-management-in-dies-mold-making-factory-by-partial-least-square-pls-case-study-abc-company
https://ijisrt.com/analysis-to-optimizing-inventory-management-in-dies-mold-making-factory-by-partial-least-square-pls-case-study-abc-company
https://ijisrt.com/sustainable-development-water-purification-technology-in-vadange
https://ijisrt.com/an-improved-architectural-design-of-the-internet
https://ijisrt.com/design-of-an-employee-tracking-system-using-rfid
https://ijisrt.com/organizational-commitment-and-job-satisfaction-among-staff-nurses-working-at-selected-public-and-private-hospitals-of-bagalkot
https://ijisrt.com/organizational-commitment-and-job-satisfaction-among-staff-nurses-working-at-selected-public-and-private-hospitals-of-bagalkot

Multi-Tier Search-A Novel Way of Searching 4D Array.
Author Name: Himani Tyagi, Puneet Bhardwaj | Volume 3, Issue 8, August- 2018

The Effect of Media Usage and Learning Motivation on Learning Results

(Experimental Research on First Grade Students of Duren Sawit, East Jakarta)

(2018).
Author Name: Oktafia Suryana, Hapidin, Asep Supena | Volume 3, Issue 8, August-

2018

Formulation of Herbal Sanitizers and Determining Their Antimicrobial Activities

Against Skin Pathogens.

Author Name: Rutuja Sunil Patankar, Dr. Nayna Chandak | Volume 3, Issue 8, August-
2018

Role of Neos’ in Women Entrepreneurship Development- A Case Study of Haveri

District.
Author Name: M.B. Banakar, Dr. C.S. Yatnalli | Volume 3, Issue 8, August- 2018

The Existence of Hinduism in the Legal System State Administration in Indonesia.

Author Name: Jimmy H. Sinaulan, | Putu Gelgel | Volume 3, Issue 8, August- 2018

Influence of Learning Model and Early Ability to Ability of Mathematics Problems

on Class V Sd(Experimental Study on Grade V Students at SDN Kecamatan Duren

Sawit).
Author Name: Afidatus Sadiyah, Anton Noornia, Totok Bintoro | Volume 3, Issue 8,

August- 2018

Study of Ornamentation of Terracotta the Art of Chhattisgarh in Indian and

Western Garments.
Author Name: Dr.Shipra Banerjee, Richa Thakur | Volume 3, Issue 8, August- 2018

Rattan Craftsmen Community Empowerment in Gorontalo Indonesia.
Author Name: Halim K. Malik | Volume 3, Issue 8, August- 2018



https://ijisrt.com/multi-tier-search-a-novel-way-of-searching-4d-array
https://ijisrt.com/the-effect-of-media-usage-and-learning-motivation-on-learning-results-experimental-research-on-first-grade-students-of-duren-sawit-east-jakarta-2018
https://ijisrt.com/the-effect-of-media-usage-and-learning-motivation-on-learning-results-experimental-research-on-first-grade-students-of-duren-sawit-east-jakarta-2018
https://ijisrt.com/the-effect-of-media-usage-and-learning-motivation-on-learning-results-experimental-research-on-first-grade-students-of-duren-sawit-east-jakarta-2018
https://ijisrt.com/formulation-of-herbal-sanitizers-and-determining-their-antimicrobial-activities-against-skin-pathogens
https://ijisrt.com/formulation-of-herbal-sanitizers-and-determining-their-antimicrobial-activities-against-skin-pathogens
https://ijisrt.com/role-of-ngos-in-women-entrepreneurship-development-a-case-study-of-haveri-district
https://ijisrt.com/role-of-ngos-in-women-entrepreneurship-development-a-case-study-of-haveri-district
https://ijisrt.com/the-existence-of-hinduism-in-the-legal-system-state-administration-in-indonesia
https://ijisrt.com/influence-of-learning-model-and-early-ability-to-ability-of-mathematics-problems-on-class-v-sdexperimental-study-on-grade-v-students-at-sdn-kecamatan-duren-sawit
https://ijisrt.com/influence-of-learning-model-and-early-ability-to-ability-of-mathematics-problems-on-class-v-sdexperimental-study-on-grade-v-students-at-sdn-kecamatan-duren-sawit
https://ijisrt.com/influence-of-learning-model-and-early-ability-to-ability-of-mathematics-problems-on-class-v-sdexperimental-study-on-grade-v-students-at-sdn-kecamatan-duren-sawit
https://ijisrt.com/study-of-ornamentation-of-terracotta-the-art-of-chhattisgarh-in-indian-and-western-garments
https://ijisrt.com/study-of-ornamentation-of-terracotta-the-art-of-chhattisgarh-in-indian-and-western-garments
https://ijisrt.com/rattan-craftsmen-community-empowerment-in-gorontalo-indonesia

Tax Planning for Organization Survival: How Relevant is Accounting Theory.

Author Name: Soetan, Timothy A., Oyetunji, Oluwayomi T |Volume 3, Issue 8,
August- 2018

Design and Analysis of Diagrid Structures Without Interior Column.

Author Name: Anjali Sudhakar, Nisha Babu R, Anjana Omanakuttan, Ranjani R, Juthin
Alex, Saby C Baby, Shafeena S | Volume 3, Issue 8, August- 2018

Impact of Entrepreneurial Education on Students Entrepreneurial Intentions of the

University Level.
Author Name: AlWatani, Hasan | Volume 3, Issue 8, August- 2018

Mapping of Financial Literacy Levels of the People in Gorontalo City in Supporting

the Policy of Financial Inclusion in Indonesia.

Author Name: Rio Monoarfa, Boby Rantow Payu, Selvi | Volume 3, Issue 8, August-
2018

Speed Control of Induction Motors.
Author Name: Onah A.J. |Volume 3, Issue 8, August- 2018

Effectiveness of Constructivist Learning & Traditional Teaching in Science.
Author Name: Rajani D. Shionkar | Volume 3, Issue 8, August- 2018

Analysis of Administration Service Quality at Primary Health Care in Sungai Penuh
City.
Author Name: Ardi Sutra, Leni Merdawati, Hafni Bachtiar | Volume 3, Issue 8, August-
2018

Working Capital Analysis of Urban Co-operative Bank in Ariyvalur — A Study.

Author Name: Dr. V. Balakrishnan, R. Ayyapparaj, M. Muthumeena | Volume 3, Issue
8, August- 2018


https://ijisrt.com/tax-planning-for-organization-survival-how-relevant-is-accounting-theory
https://ijisrt.com/design-and-analysis-of-diagrid-structures-without-interior-column
https://ijisrt.com/impact-of-entrepreneurial-education-on-students-entrepreneurial-intentions-of-the-university-level
https://ijisrt.com/impact-of-entrepreneurial-education-on-students-entrepreneurial-intentions-of-the-university-level
https://ijisrt.com/mapping-of-financial-literacy-levels-of-the-people-in-gorontalo-city-in-supporting-the-policy-of-financial-inclusion-in-indonesia
https://ijisrt.com/mapping-of-financial-literacy-levels-of-the-people-in-gorontalo-city-in-supporting-the-policy-of-financial-inclusion-in-indonesia
https://ijisrt.com/speed-control-of-induction-motors
https://ijisrt.com/effectiveness-of-constructivist-learning-traditional-teaching-in-science
https://ijisrt.com/analysis-of-administration-service-quality-at-primary-health-care-in-sungai-penuh-city
https://ijisrt.com/analysis-of-administration-service-quality-at-primary-health-care-in-sungai-penuh-city
https://ijisrt.com/working-capital-analysis-of-urban-co-operative-bank-in-ariyalur-a-study

Implementation of Hibiscus for making Tea : The Widely Consumed Beverage.

Author Name: Shreya Biswas, Lopamudra Banerjee, Prithweejit Bhattacharyya
| Volume 3, Issue 8, August- 2018

Human Resources Competence to Internal Control in the Highest Country in

Sulawesi.
Author Name: Riny Jefri, Gagaring Pagalung, Harryanto, Grace T. Pontoh | Volume 3,
Issue 8, August- 2018

The Effect of Therapeutic Back Massage on the Quality of Sleep among Critically 1l

Elderly Admitted in Intensive Care Units.

Author Name: S. Jasmin Debora, A. Jesmi | Volume 3, Issue 8, August- 2018

Effect of Vertical Urban Surfaces on Human Thermal Comfort in Outdoor

Environment.
Author Name: Ar. Jayesh Khaire, Ar. Buddhista Morey | Volume 3, Issue 8, August-
2018

Design and Implementation of Pipelined Floating Point Multiplier using Wallace

Algorithm.
Author Name: Shilpa Ambiger, Sanjay Eligar | Volume 3, Issue 8, August- 2018

Mining on Public Sentiment Based on Net Loan Comments.

Author Name: Daohai Zhang, Gui Ren, Youcai Yang, Barry Bishop, Hiroshi Honda
| Volume 3, Issue 8, August- 2018

Analysis of Correlation between the Quality of Work Life and Organizational

Commitment of Nurses in Hospital X Padang.

Author Name: Fanny Aristi, Fatma Sri Wahyuni, Emil Huriani | Volume 3, Issue 8,
August- 2018

Effects of Perceived Science Teachers’ Classroom Behaviours on the Academic

Performance of Senior High Schools Science Students.

Author Name: Assafuah-Drokow Anthony | Volume 3, Issue 8, August- 2018


https://ijisrt.com/implementation-of-hibiscus-for-making-tea-the-widely-consumed-beverage
https://ijisrt.com/human-resources-competence-to-internal-control-in-the-highest-country-in-sulawesi
https://ijisrt.com/human-resources-competence-to-internal-control-in-the-highest-country-in-sulawesi
https://ijisrt.com/the-effect-of-therapeutic-back-massage-on-the-quality-of-sleep-among-critically-ill-elderly-admitted-in-intensive-care-units
https://ijisrt.com/the-effect-of-therapeutic-back-massage-on-the-quality-of-sleep-among-critically-ill-elderly-admitted-in-intensive-care-units
https://ijisrt.com/effect-of-vertical-urban-surfaces-on-human-thermal-comfort-in-outdoor-environment
https://ijisrt.com/effect-of-vertical-urban-surfaces-on-human-thermal-comfort-in-outdoor-environment
https://ijisrt.com/design-and-implementation-of-pipelined-floating-point-multiplier-using-wallace-algorithm
https://ijisrt.com/design-and-implementation-of-pipelined-floating-point-multiplier-using-wallace-algorithm
https://ijisrt.com/mining-on-public-sentiment-based-on-net-loan-comments
https://ijisrt.com/analysis-of-correlation-between-the-quality-of-work-life-and-organizational-commitment-of-nurses-in-hospital-x-padang
https://ijisrt.com/analysis-of-correlation-between-the-quality-of-work-life-and-organizational-commitment-of-nurses-in-hospital-x-padang
https://ijisrt.com/effects-of-perceived-science-teachers-classroom-behaviours-on-the-academic-performance-of-senior-high-schools-science-students
https://ijisrt.com/effects-of-perceived-science-teachers-classroom-behaviours-on-the-academic-performance-of-senior-high-schools-science-students

General Mobilization as Foundation of Japan’s War Machine in Pacific War.

Author Name: Astrid Prisma Astuti, | Ketut Surajaya | Volume 3, Issue 8, August- 2018

Model Performance Improvement of Human Resources Through Knowledge

Sharing.
Author Name: Nur Iman, Ervina | Volume 3, Issue 8, August- 2018

Identification of Parasitic Cysteine Protease Inhibitors using Analog Design,

Molecular Docking and Molecular Dynamics Studies.

Author Name: Ghodke Amol Yadavrao, Bhagwat Nivruttirao Poul, Chandrawadan

Vishwambhar Panchal, Suryawanshi Ashwini Ananda | Volume 3, Issue 8, August- 2018

Population Income and Demand for Food Grains in India.
Author Name: Dr. Y. Arundhathi | Volume 3, Issue 8, August- 2018

Influence of Learning Model and Initial Knowledge on the Ability of Mathematic

Connection.
Author Name: Masrifhayanti Savitri, Anton Noornia, Kadir | Volume 3, Issue 8, August-
2018

Increasing Skills Writing Description Through Contextual Approach to the

Indonesian Language Ease Class 1V SDN Cipete Selatan 03 Morningsouth Jakarta.

Author Name: Dita Prihatna Wati, Zulela, Fahrurozi | Volume 3, Issue 8, August- 2018

Influence of Organic Amendments and Metal Toxicants on Petroleum Hydrocarbon

Degradation in Diesel Contaminated Soil.

Author Name: Raymond A. Wuana, Ishaq S. Eneji and Marcellinus C. lbeh | Volume 3,
Issue 8, August- 2018

The Necessities of Peace Education in the Era of 21st Century A Descriptive Study.

Author Name: Emon Ojha | Volume 3, Issue 8, August- 2018


https://ijisrt.com/general-mobilization-as-foundation-of-japans-war-machine-in-pacific-war
https://ijisrt.com/model-performance-improvement-of-human-resources-through-knowledge-sharing
https://ijisrt.com/model-performance-improvement-of-human-resources-through-knowledge-sharing
https://ijisrt.com/identification-of-parasitic-cysteine-protease-inhibitors-using-analog-design-molecular-docking-and-molecular-dynamics-studies
https://ijisrt.com/identification-of-parasitic-cysteine-protease-inhibitors-using-analog-design-molecular-docking-and-molecular-dynamics-studies
https://ijisrt.com/population-income-and-demand-for-food-grains-in-india
https://ijisrt.com/influence-of-learning-model-and-initial-knowledge-on-the-ability-of-mathematic-connection
https://ijisrt.com/influence-of-learning-model-and-initial-knowledge-on-the-ability-of-mathematic-connection
https://ijisrt.com/increasing-skills-writing-description-through-contextual-approach-to-the-indonesian-language-ease-class-iv-sdn-cipete-selatan-03-morningsouth-jakarta
https://ijisrt.com/increasing-skills-writing-description-through-contextual-approach-to-the-indonesian-language-ease-class-iv-sdn-cipete-selatan-03-morningsouth-jakarta
https://ijisrt.com/influence-of-organic-amendments-and-metal-toxicants-on-petroleum-hydrocarbon-degradation-in-diesel-contaminated-soil
https://ijisrt.com/influence-of-organic-amendments-and-metal-toxicants-on-petroleum-hydrocarbon-degradation-in-diesel-contaminated-soil
https://ijisrt.com/the-necessities-of-peace-education-in-the-era-of-21st-century-a-descriptive-study

Relationship between Academic Achievement and Creativity among College Going
Students.
Author Name: Dr. Vijaykumar B. Khandate | Volume 3, Issue 8, August- 2018

Effect of Mood on Blood Glucose Level among Adolescents with Type 1 Diabetes.
Author Name: Ahmed Mahmood Abdelsalam, Amany Sobhy Sorour, Ehab Abdelhamid
Abdelsalm, Reda Elsayed Elabadwy | Volume 3, Issue 8, August- 2018

Depiction of 10T Based Smart Vehicles Garage System.
Author Name: Md. Wahidur Rahman, Rahabul Islam | Volume 3, Issue 8, August- 2018

Views of Estate and Facility Managers on Maintenance Practice of Process Plants in

Brewery Industry in Lagos State of Nigeria.
Author Name: 10koh, Victor P.O., M.Sc., Fnivs; 2Ebi, Uchenna, Ph.D., Fnivs; &3Alabi,
Oluwole T. M.Sc., Anivs. | Volume 3, Issue 8, August- 2018

Numerical Simulation on the Combined Drawing Technology in Fabrication of

Cylindrical Details from Sheet Metal.
Author Name: N.M
.Tien, T.D.Hoan, N.T.An, L.T.Tan, L.D.Giang | Volume 3, Issue 8, August- 2018

Evolving Roles of a System Analyst in the Contemporary Society for Organizational

Growth.

Author Name: Nwakanma, Ifeanyi Cosmas, Okpala, Izunna Udebuana, Udunwa, Ikenna
Augustine, Ezeh, Ngozi Gloria | Volume 3, Issue 8, August- 2018

Design and Analysis in Carbon Fiber Composites.

Author Name: Avhale D.P, Dr. U.V. Hambire | Volume 3, Issue 8, August- 2018

Functioning of Mechanisms Requlating the Microcirculation in Some Tissues of Oral

Cavity (Experimental Study).

Author Name: Dekanosidze M., Saganelidze Kh., Mitagvaria N. | Volume 3, Issue 8,
August- 2018


https://ijisrt.com/relationship-between-academic-achievement-and-creativity-among-college-going-students
https://ijisrt.com/relationship-between-academic-achievement-and-creativity-among-college-going-students
https://ijisrt.com/effect-of-mood-on-blood-glucose-level-among-adolescents-with-type-1-diabetes
https://ijisrt.com/depiction-of-iot-based-smart-vehicles-garage-system
https://ijisrt.com/views-of-estate-and-facility-managers-on-maintenance-practice-of-process-plants-in-brewery-industry-in-lagos-state-of-nigeria
https://ijisrt.com/views-of-estate-and-facility-managers-on-maintenance-practice-of-process-plants-in-brewery-industry-in-lagos-state-of-nigeria
https://ijisrt.com/numerical-simulation-on-the-combined-drawing-technology-in-fabrication-of-cylindrical-details-from-sheet-metal
https://ijisrt.com/numerical-simulation-on-the-combined-drawing-technology-in-fabrication-of-cylindrical-details-from-sheet-metal
https://ijisrt.com/evolving-roles-of-a-system-analyst-in-the-contemporary-society-for-organizational-growth
https://ijisrt.com/evolving-roles-of-a-system-analyst-in-the-contemporary-society-for-organizational-growth
https://ijisrt.com/design-and-analysis-in-carbon-fiber-composites
https://ijisrt.com/functioning-of-mechanisms-regulating-the-microcirculation-in-some-tissues-of-oral-cavity-experimental-study
https://ijisrt.com/functioning-of-mechanisms-regulating-the-microcirculation-in-some-tissues-of-oral-cavity-experimental-study

Design and Analysis of Shock Absorber.

Author Name: Manga Hymanjali, Elumagandla Surendar, Nalla Suresh | Volume 3, Issue
8, August- 2018

A Log-Polar Mapping Approach to Copyright Protection of Video Data.

Author Name: David S. Ongoma, Muliaro Wafula, Tobius Mwalili | Volume 3, Issue 8,
August- 2018

A New Fuzzy Logic Attendance Assessment System.
Author Name: Syed Zaffar Igbal | Volume 3, Issue 8, August- 2018

Knowledge Management Process Capability on Service Quality in Palestinian

Universities.
Author Name: Ahmed R. Awaja, Doaa S. Awaja, Valliappan Raju | Volume 3, Issue 8,
August- 2018

Use of Piezo Electric Sensor for Generation of Power.
Author Name: Husain K Bhaldar, Dr.M.M.Patil, Mahesh S Mathapti, Mainaz S
Ustad | Volume 3, Issue 8, August- 2018

Tiger Worm Based Toilets for Uganda GovernmentAided Schools: A Case Study of

Boro Primary School Nwovya District.

Author Name: Jacob Nyende and Achire Michael West | Volume 3, Issue 8, August-
2018

The Influence of Transformational Leadership on Innovation of Universities: The

Mediating Role of Trust in Leader.

Author Name: Doaa S. Awaja, Ahmed R. Awaja, Valliappan Raju | Volume 3, Issue 8,
August- 2018

Vulnerabilities and Endurance of Women in Manju Kapur’s Home.

Author Name: Dr.Olive Thambi & K. Geetha | Volume 3, Issue 8, August- 2018



https://ijisrt.com/design-and-analysis-of-shock-absorber
https://ijisrt.com/a-log-polar-mapping-approach-to-copyright-protection-of-video-data
https://ijisrt.com/a-new-fuzzy-logic-attendance-assessment-system
https://ijisrt.com/knowledge-management-process-capability-on-service-quality-in-palestinian-universities
https://ijisrt.com/knowledge-management-process-capability-on-service-quality-in-palestinian-universities
https://ijisrt.com/use-of-piezo-electric-sensor-for-generation-of-power
https://ijisrt.com/tiger-worm-based-toilets-for-uganda-governmentaided-schools-a-case-study-of-boro-primary-school-nwoya-district
https://ijisrt.com/tiger-worm-based-toilets-for-uganda-governmentaided-schools-a-case-study-of-boro-primary-school-nwoya-district
https://ijisrt.com/the-influence-of-transformational-leadership-on-innovation-of-universities-the-mediating-role-of-trust-in-leader
https://ijisrt.com/the-influence-of-transformational-leadership-on-innovation-of-universities-the-mediating-role-of-trust-in-leader
https://ijisrt.com/vulnerabilities-and-endurance-of-women-in-manju-kapurs-home

Indonesian Language and Literature Education in 2013 Curriculum in Indonesia.

Author Name: Sance A.Lamusu | Volume 3, Issue 8, August- 2018

Analysis of the Distance of Inter Region Development in Indonesia.
Author Name: Fahrudin Zain Olilingo | Volume 3, Issue 8, August- 2018

Post Harvest L osses in Horticulture.
Author Name: K. Madhuri, P. Vamshi Krishna Reddy |Volume 3, Issue 8, August-
2018

Implementation of Prototyping Method on Website Development of Land use
Mapping.

Author Name: Ginanjar Wiro Sasmito, Arif Wirawan Muhammad | Volume 3, Issue 8,
August- 2018

Analysis Productivity of Palm Oil Mill using FMEA.

Author Name: Aghib Ritaldi Siregar, Cliff Sangkek, Erry Rimawan | Volume 3, Issue 8,
August- 2018

Cocos Nucifera Water: Therapeutic Benefits and Sickle Cell Anaemia a Review.

Author Name: Ekpenyong, Ememobong Edison, Okafor, Ifeyinwa Mary Ann | VVolume
3, Issue 8, August- 2018

Distribution of Seafood Production in Bajo Sector of Gorontalo Province Indonesia.
Author Name: Lis Melissa Yapanto, Farid TH.Musa | Volume 3, Issue 8, August- 2018

Pollution Assessment of Marudhamalai at Coimbatore, Tamilnadu, India.

Author Name: M. Balakrishnan, K.Kalaiselvi, B.Vigneshkumar, K. Ramesh | Volume
3, Issue 8, August- 2018

The EFL Teacher’s Attitudes and Perspectives Toward the Synthetic Phonics for

Helping First Graders Improve Reading Performance in Jordan. A Qualitative

Design.
Author Name: Samer Radwan Hmeadat | VVolume 3, Issue 8, August- 2018



https://ijisrt.com/indonesian-language-and-literature-education-in-2013-curriculum-in-indonesia
https://ijisrt.com/analysis-of-the-distance-of-inter-region-development-in-indonesia
https://ijisrt.com/post-harvest-losses-in-horticulture
https://ijisrt.com/implementation-of-prototyping-method-on-website-development-of-land-use-mapping
https://ijisrt.com/implementation-of-prototyping-method-on-website-development-of-land-use-mapping
https://ijisrt.com/analysis-productivity-of-palm-oil-mill-using-fmea
https://ijisrt.com/cocos-nucifera-water-therapeutic-benefits-and-sickle-cell-anaemia-a-review
https://ijisrt.com/distribution-of-seafood-production-in-bajo-sector-of-gorontalo-province-indonesia
https://ijisrt.com/pollution-assessment-of-marudhamalai-at-coimbatore-tamilnadu-india
https://ijisrt.com/the-efl-teachers-attitudes-and-perspectives-toward-the-synthetic-phonics-for-helping-first-graders-improve-reading-performance-in-jordan-a-qualitative-design
https://ijisrt.com/the-efl-teachers-attitudes-and-perspectives-toward-the-synthetic-phonics-for-helping-first-graders-improve-reading-performance-in-jordan-a-qualitative-design
https://ijisrt.com/the-efl-teachers-attitudes-and-perspectives-toward-the-synthetic-phonics-for-helping-first-graders-improve-reading-performance-in-jordan-a-qualitative-design

Gnostics in Valuation: Non-Parametric Approach to Multiples Estimation.

Author Name: Mojmir Sabolovic, jaroslav Jansky, Vaclav Kupcak | Volume 3, Issue 8,
August- 2018

A Study to Assess the Practice Regarding Selected Healthy Habits among Orphans

Residing in Selected Ashrayadham Bagalkot.
Author Name: Sureshgouda S Patil | Volume 3, Issue 8, August- 2018

Influence of Financing Promotion Activities As a Component of Sanitation Financing

Program on Community Livelihood in Urban Informal Settlement of Obunga,

Kisumu County, Kenva.

Author Name: Rose F.E.Swaka, Charles M.Rambo And Dr. Joyce A. Osogo | Volume
3, Issue 8, August- 2018

No-Fines Concrete with Coir Fiber.

Author Name: Aniket S Pateriya, Ajay R Chandurkar |Volume 3, Issue 8, August-
2018

Botulinum Toxin: An Asset in Aesthetic Dentistry- A Review Authors.

Author Name: Shamila Shetty Reader, Megha Vanasi Post Graduate, Thasneem AA,
Fathimath Nishana K, Faima Banu, Nidha Begum | Volume 3, Issue 8, August- 2018

Chemical Quality of Dried Stingray (Dasyatis Sp.) Marinated with Belimbing Wuluh
(Averrhoa Blimbi L.).

Author Name: Rieny Sulistijowati, Rita Marsuci Harmain, Hadri Djon | Volume 3,
Issue 8, August- 2018

The Effectiveness of Training Smiling Programs and Greeting Day on Performance

Changes of Employees in Semen Padang Hospital in 2018.

Author Name: Elvia Malbeni, Yulastri Arif, Mira Susanti | Volume 3, Issue 8, August-
2018

Capacitance Sensors on Carbon Fibers Paper (CS-CFP).

Author Name: Beiting Wang, Feng Ling | Volume 3, Issue 8, August- 2018


https://ijisrt.com/gnostics-in-valuation-non-parametric-approach-to-multiples-estimation
https://ijisrt.com/a-study-to-assess-the-practice-regarding-selected-healthy-habits-among-orphans-residing-in-selected-ashrayadham-bagalkot
https://ijisrt.com/a-study-to-assess-the-practice-regarding-selected-healthy-habits-among-orphans-residing-in-selected-ashrayadham-bagalkot
https://ijisrt.com/influence-of-financing-promotion-activities-as-a-component-of-sanitation-financing-program-on-community-livelihood-in-urban-informal-settlement-of-obunga-kisumu-county-kenya
https://ijisrt.com/influence-of-financing-promotion-activities-as-a-component-of-sanitation-financing-program-on-community-livelihood-in-urban-informal-settlement-of-obunga-kisumu-county-kenya
https://ijisrt.com/influence-of-financing-promotion-activities-as-a-component-of-sanitation-financing-program-on-community-livelihood-in-urban-informal-settlement-of-obunga-kisumu-county-kenya
https://ijisrt.com/no-fines-concrete-with-coir-fiber
https://ijisrt.com/botulinum-toxin-an-asset-in-aesthetic-dentistry-a-review-authors
https://ijisrt.com/chemical-quality-of-dried-stingray-dasyatis-sp-marinated-with-belimbing-wuluh-averrhoa-blimbi-l
https://ijisrt.com/chemical-quality-of-dried-stingray-dasyatis-sp-marinated-with-belimbing-wuluh-averrhoa-blimbi-l
https://ijisrt.com/the-effectiveness-of-training-smiling-programs-and-greeting-day-on-performance-changes-of-employees-in-semen-padang-hospital-in-2018
https://ijisrt.com/the-effectiveness-of-training-smiling-programs-and-greeting-day-on-performance-changes-of-employees-in-semen-padang-hospital-in-2018
https://ijisrt.com/capacitance-sensors-on-carbon-fibers-paper-cs-cfp

Dataflow Computer Architecture Generator using Field Programmable Gate Array.

Author Name: Katarina Perzelova, Branislav Mado§ | Volume 3, Issue 8, August- 2018

An Efficient Safety Message Transmission Protocol for Secure Grouping of Vehicles

Vanet.
Author Name: Dr.V.Umadevi, R.Ravindhiran | Volume 3, Issue 8, August- 2018


https://ijisrt.com/dataflow-computer-architecture-generator-using-field-programmable-gate-array
https://ijisrt.com/an-efficient-safety-message-transmission-protocol-for-secure-grouping-of-vehicles-vanet
https://ijisrt.com/an-efficient-safety-message-transmission-protocol-for-secure-grouping-of-vehicles-vanet

Volume 3, Issue 8, August — 2018

International Journal of Innovative Science and Research Technology

ISSN No:-2456-2165

Chemical Quality of Dried Stingray (Dasyatis Sp.)
Marinated with Belimbing Wuluh (Averrhoa Blimbi L.)

Rieny Sulistijowati, Rita Marsuci Harmain, Hadri Djon
Gorontalo State University
Faculty of Fisheries and Marine Science
Department of Fish Product Technology

Abstract:- This study aims to examine the effect of
marination of Stingray (Dasyatis sp.) meat by Belimbing
Wuluh extract (Averrhoa blimbi L.) with a different
concentration towards chemical quality and urea content of
dried Stingray meat. The study employed experimentally in
the laboratory by treatments, i.e., marination of stingray
meat by belimbing wuluh extract by randomized design non
factorial with twice replications. The factor concentration of
25% (A), 50% (B) and 75% (C). The data analysis steps
involved ANOVA (Analysis of Variance) and Duncan’s
Multiple Range Test (DMRT) if significantly different to
measure the tested parameters, i.e., urea content, protein
content, and water content respectively. The urea content
analysis by LC-MS indicates that the urea content of control
sample, sample A, B, and C is 0.76 g/mL, 0.65 g/mL, 0.48
g/mL, 0.16 g/mL respectively, which signifies that higher
concentration of blimbing wuluh extract contributes to the
lower urea content. The ANOVA analysis result shows that
the treatment does not affect towards protein content of
dried stingray with a value of 13.7%-16.04% (p>0.05) in each
sample. Likewise, the treatment also does not contribute
significantly towards water content of dried stingray with a
value of 16.21-17.36.

Keywords:- Belimbing wuluh; dried stingray, LC-MS, water,
protein, urea.

I INTRODUCTION

As one of the Indonesian marine biological resources,
stingray fish (Dasyatis sp.) is found abundant in territorial
waters, ocean waters, and in Economy Exclusive Zone. The
Indonesian statistical data of fisheries on 2008 highlights that the
fish landing rate reached a huge amount of 35,784 tons (Research
and Development Team of Credit and UMKM (Micro, Small,
and Medium Enterprises), 2010). Generally processed in fresh
form, stingray contains fairly high nutritional contents,
particularly protein. However, it is included in non-economical
fish that are less favored by some Indonesians. Mardiah (2008)
states that the protein content in the stingray is 16.86% and the
fat content is quite low, at 0.42%. The development of processed
stingray product is still limited; generally due to the high urea
content causing stinky odor when the fish is processed too late
because the urea content decomposes into ammonia during the
pre-rigor phase. This highly contributes to the acceptance of
stingray products.
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As Yasin (2005) states, stingrays are included into
cartilaginous fish class (Elasmobranchii) with considerably high
urea content of 2.33%. This is supported by Lagler et al., (1977)
who note that all types of cartilaginous fish on average contain
high urea content, i.e., 2.0 - 2.5% of total meat, compared to
those in bony fish with 0.05% of urea content. Moreover,
research by Yunizal, et al. (1998) reported that physical
treatment was done in several ways to reduce or eliminate urea
content in stingray meat, i.e., cold water washing process which
is capable of reducing 50% of urea content, and boiling process
with superheated steam which can reduce the content up to
2.25%. In addition, chemical treatment is also applied, e.g., by
soaking in a vinegar solution to reduce 80% urea content and
heating under alkaline condition using KOH solution, which is
capable of removing 70% urea levels. This complies with
Suparno (1992) who states that acid solution is applicable to
reduce urea content in meat.

Further, urea removal treatment can also involve acid
solution extracted from natural ingredients, one of which is by
using acid extract from belimbing wuluh (Averrhoa blimbi L.).
Complying to the notion, research by Mursito (2010) claims that
belimbing wuluh (Averrhoa bilimbi L.) contain citric acid, oxalic
acid, acetic acid, formic acid, saponin acid, tannic acid, phenolic
acid, and various minerals. On top of that, Suparmi et al. (2010)
found that urea content in stingray (Trigon sephen) can be
reduced by soaking in 2% citric acid solution and 80 ml extract
of bean sprouts, with reduction of 59.51% and 42.63%
respectively.

Based on the previous studies, a study is conducted to
determine the reduction of urea content in dried stingrays by
using natural ingredients, i.e., acid compounds extracted from
belimbing wuluh (Averrhoa blimbi L.). This study aims to
produce dried stingrays with expected specifications, i.e.,
products with low urea content, to encourage the number of
consumption and interest of processed stingray products.

Research objectives:-

This study intends to measure the influence of marination
of Stingray (Dasyatis sp.) meat by Belimbing Wuluh extract
(Averrhoa blimbi L.) with different concentrations towards the
chemical quality and urea content of dried Stingray meat.
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» Research Method:-

The study employed experimentally in the laboratory by
treatments, i.e., marination of stingray meat by belimbing wuluh
extract by randomized design non factorial with twice
replications. The factor concentration of 25% (A), 50% (B) and
75% (C). The data analysis steps involved ANOVA (Analysis of
Variance) and Duncan’s Multiple Range Test (DMRT) if
significantly different to measure the tested parameters, i.e., urea
content, protein content, and water content respectively. The urea
content analysis by LC-MS (Ganjar and Rohman,2007), protein
content analysis by Hjeldahl method (BSN,2006a) and water
content analysis by (BSN, 2006b).

e Research tools and materials

This research involved various tools; for preparation of
stingray meat and extract of belimbing wuluh, i.e., knife,
container, cutting board, spring scales, blender, 2000 mL
measuring cup, filter cloth, spoon, mechanical dryer; and for
documentation, i.e., camera and stationery. In addition, the tools
used for chemical testing of urea levels implemented digital
scales, wire clamp, measuring flask, test tube, dropper pipette,
UPLC-MS (62 QToF Waters), analytical balance (Shimadzu), 1
mL syringe, 10-100 pl micropipette, vial LC (waters), 3D shaker,
and glass tools used in pharmaceutical laboratories. Moreover,
the Kjeldahl method protein test encompassed tools, i.e., a digital
scale, steam distillator, boiling rocks, acid chamber, clock timer,
Erlenmeyer flask, paper, destruction tube, measuring cup, and
spatula. Further, to conduct the water content test, the study
included tools, i.e. cup, desiccator, a thermometer, a digital scale,
and open-ended pliers.

The materials used to produce dried stingray were: 4kg of
fresh stingray meat (supplied from Torosiaje village, Popayato
district, Pohuwato regency), clean water, and 5kg of belimbing

The result of comparison of concentration, retention time,
and peak area from chromatogram data shows that the mean of
urea retention time is 0.37 minutes, as obtained in control sample
and all three samples A, B, and C. The retention time is the time
it takes for the analyte to enter the column at the beginning of the
injection until it exits the column and the signal is maximally
captured by the detector.

The shift in retention time that occurs during the analysis
is caused by the pressure in the column during the elution
process. The comparison of concentration, retention time, and
peak area is shown in Table 1.

Concentration
sample (pg/mL)
1 Control 25 0.41 1.90
2 Sample A (25%) 25 0.36 1.37
3 Sample B (50%) 25 0.37 1.14
4 Sample C (75%) 25 037 1.01

Area peak

etention time 5
Retention time x10°)

No Sample

Table 1. The comparison of concentration, retention time, and
peak area.
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wuluh fruit. Additionally, materials needed for urea test were: 4
samples of dried stingray puree, aquades, methanol pro analysis
(MERCK), methanol hyper grade for HPLC (MERCK), 70%
alcohol, and whatman filter paper. Moreover, protein chemical
test involved four samples of dried stingray puree, H,SO4, HgO,
Na,S;0s, aquades, H2BOs, indicator mixture (a mixture of red
methyl and blue methylene), and HCI. For the water content test,
it used samples of dried stingray.

1. FINDINGS AND DISCUSSION.

» Chemical characteristic of dried stingray
e Analysis of urea content in dried stingray

The urea content analysis results in chromatogram data of
control sample and sample A, B, and C, which shows relatively
similar retention time. Noegrohati (1994) asserts that qualitative
analysis on HPLC (High-Performance Liquid Chromatography)
is carried out by comparing the retention time of pure compounds
with the retention time of the compounds referred to in the
sample. Below is the chromatogram data of control sample and
sample A, B, and C showing an increase in peak area at a
retention time of 0.37 minutes.

Fig 1:- Chromatogram result of the control, sample A, B, and C.

The previous table displays concentration, retention time,
and a peak area of four samples of dried stingray. In addition to
the retention time on the chromatogram, the elution result also
contains the value of peak area. The value serves to determine
the urea content in the sample by using the calibration curve.
The peak area visible on each chromatogram shows a linear
relationship between concentration and peak area.

The peak area obtain is used to measure the area content in
the sample by using the calibration curve, substituting the value
as y value in equation y = ax + b. The chromatogram data in
Table 2 shows the similarity of retention time. Thus, it is
confirmed that the samples contain urea. The retention time of
dry stingray samples (A, B, C) also illustrates an almost similar
result to the retention time of the control sample, i.e., during the
first minutes. As a result, this means that the three samples
contain urea compounds, as the retention time is relatively close
to that of the control sample.

Indeed, the retention time result has indicated the suspected

compounds in the sample. However, it is necessary to identify
specific compounds using mass spectrometer in order to analyze
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the ion molecules and fragmentation pattern of the compounds.
The result of the compounds observed in the chromatogram from
the separation result by HPLC (High-Performance Liquid
Chromatography) is further analyzed by mass spectrometer
detector. The mass spectrometer detector is able to identify the
compounds eluted from the HPLC column by ionization and
mass ratio calculation (m/z), and separation of the molecular
fragments into small pieces.

Method of liquid chromatography with mass spectrometer
detector (LC-MS) is chosen to provide accurate results
qualitatively and quantitatively. The notion is in line with Agilent
(2001), which states that liquid chromatography (LC) method
separates sample components and then brings them to the mass
spectrometer in order to create and detect charged ions. The LC-
MS data is applicable as a reference to weight, molecules,
structure, identity, and quantity of certain sample components.

The molecular mass analysis employs a mass spectrometer
with the ESI (Electron Spray lonization) method, in which the
sample is carried by a liquid, and the mode employs positive ion.
The analysis result of the mass spectrometer shows a correlation
between the magnitude of the voltage energy and the model of
the fragmentation; thus, the higher the voltage energy given will
produce many fragments from the compound. It shows the
presence of urea compounds, as evidenced by the peak at 60 m/z
with similar molecule weight to urea of 60 msi.

The data of the mass spectrum of urea content is depicted
in Figure 2 as follows.

N—H

NH3 -«+—— HN=—TC _-— H:H%
ammonia isocyanic acid urea
17 m/z 43 m/z 60 m/fz

Fig 2:- Mass spectrum of urea content.
The detection result of urea compounds by mass

spectrometer indicates that the four samples of dried stingray
contain urea compounds based on molecular weight and detected
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fragmentation patterns. The molecular weight of the detected
urea compound is 61 m/z, as a result of urea fragments
hydrolyzed to ammonia from MS data; moreover, the detected
ammonia molecule is 17 m/z. In this case, the molecular weight
of urea content shifts from 60 g/mol to 61 g/mol, due to the
positive ion mode (M*) employed in the mass spectrometer
detector. This complies with Watson (2009), that M* signifies
that the molecule ion brings a positive charge since the ion loses
an electron, thus, the resulted molecular weight is increased by
one (1).

The chromatogram result of Figure 1 elaborates the
correlation in a decrease of urea content of every treatment. This
is highlighted by the decreasing value of Area Under Curve
(AUC) at a retention time of 0.37 minutes on each marination
treatment using an extract of belimbing wuluh with different
concentration during the analysis process. The LOD (Limit of
Detection) and LOQ (Limit of Quantitation) values of
instruments are 9.100 pg/mL and 27.57 pg/mL respectively. The
following Table 2 displays the concentration value and method
validation.

* Found

Cor(lce;lr:‘rla_;lon Pei‘: oasrea Concentration Recovery %
. (ug/mL)

5 0.77 5.631578947 112.6315789

10 1.03 10.19298246 101.9298246

15 1.21 13.35087719 89.00584795

20 1.64 20.89473684 104.4736842

25 1.90 25.45614035 101.8245614

Mean (n=5) 101.9730994

SD 8.485718252

0.069859383
0.157183611

SE of Intercept
SD of Intercept
LOD 9.100103782
LoQ 27.57607207

Table 2. Concentration value and method validation.

The table 2 shows that the calibration curve of the
standard solution is depicted in the graph of concentration curve
(x) and peak area (y) with linear regression equation of y = ax +
b or y = 0.057x + 0.449 with the correlation coefficient (r)? is
0.984. The calibration curve of the standard solution is
observable in figure 3 as follows.

2
18
16
o 14 1
212 4
<
=
S 08 <
o 5 | y =0.0574x +0.449
04 4 ?=0.9841
02 1
04 = : i
0 5 10 15 20 25 30

Concentration pug/ml

Fig 3:- Analysis of calibration curve

Of the five concentration variations made in the range 5-25
pg/mL, the value of the area obtained is plotted into the y-axis,
while the standard series is plotted into the x-axis, thus creating a
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calibration curve with the equation of the line y = 0.057x +
0.449. From the equation, the intercept b value is 0.449; this
affirms that the curve intersects the y-axis at 0.449.

Meanwhile, a value (0.057) represents the slope of the
curve. Moreover, the r-value in r’>=0.984 is the coefficient
correlation value. As Harmita (2004) affirms, the coefficient
correlation is only accepted when r> 0.900. The linearity data
signifies a linear correlation between level and width of peak
area.

From the precision test it is obtained that SD of precision is
0.1571, in which the acceptance criteria according to Harmita
(2004) is SD <2; thus affirming that the test result is still under
the acceptance zone of SD value. On top of that, the final
parameter validation step involves LOD (Limit of Detection) and
LOQ (Limit of Quantitation) value. The calculation result obtains
the limit of detection of 0.09 mg/ L and the limit of quantitation
of 0.27 mg/L; which means that the validation test of the method
of analysis has met the requirements set. The notion reaffirms
that the method of analysis of urea content in dried stingray by
LC-MS is valid and applicable.

The analysis result illustrates that the urea content in each
sample of dried stingray (control, A, B, C) is 0,0076 g/mL
(0,76%), 0,0065 g/mL (0.65%), 0,0048g/mL (0,48%), and 0,0016
g/mL (0,16%) respectively, signifying that each sample contains
different urea content. The following figure 4 describes data of
urea content in each sample.

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

Urea Content (%)

Kontrol (0%) A (25%) B (50%) C (75%)
Concentration

Fig 4:- Histogram of urea content in dried stingray.

The highest and the lowest urea content are in a control
sample (0.76%) and sample C (0.16%) respectively. As
highlighted in the histogram data in Figure 4, there is a decrease
of urea content in each sample marinated by an extract of
belimbing wuluh with different concentration; it shows that the
higher concentration that is given to stingray meat, the urea
content in the meat decreases significantly.

This is due to the chemical reaction between acid solution
and urea during marination in stingray meat. During the marine
process, the acidic solution will permeate into the stingray meat,
resulting in the neutralization of urea. This is in accordance with
Irfan (2000), who states that the reduced urea content by the lime
solution is due to the basic urea compounds and the acidic lemon
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solution that triggering the urea

neutralization.

reacts to each other,

Citric acid is also found in belimbing wuluh, hence, the
extract is also applicable to reduce urea content in stingray meat.
On top of that, belimbing wuluh also contains saponin, acting as
a detergent to reduce urea content (Muchtadi, 1989).

In line with the notion, Mursito (2002) states that studies
have found active substances in belimbing wuluh, i.e., saponin,
tannin, flavonoid, glucoside, formic acid, citric acid, minerals,
calcium oxalate, and potassium. Similar research by Erungan et
al. (2005) on reducing urea content in the Cucut fish meat finds
out that by using saponin compounds from 80 mL of sprout
filtrate for 3 hours, it can reduce urea content up to 53.41%.

Validation test is conducted to validate the parameters
employed in order to meet the requirements set. According to the
United State Pharmacopeia (USP), method validation is
performed to ensure that analytical methods are accurate,
specific, reproducible, and resistant to the range of analyte. The
parameter test involves the accuracy test, a test of precision of
limit of detection and limit of quantitation, and linearity test. The
test further engages accuracy test based on reproducibility test
(% recovery), stated as the ratio of the resulted rate with the
exact rate, resulting in 101.97%. Referring to Harmita (2004), the
reproducibility test result (% recovery) has met the requirements
of 98-102%.

Protein content of dried stingray:-

Histogram of the average protein content of dried stingray

a
16.04

oo

a

295 15.17 a
Q -
ém 13.7
-
§12
g10
&}
£33
&
6
=4
2
0

A (25%) B (50%)
Concentration

Fig 5:- The average protein content of dried stingray.

C (75%)

The figure 5 depicts that the range of protein content of
stingray meat is 13.70-16.04%. Based on ANOVA variance
analysis (Appendix 7), treatment of belimbing wuluh extract
concentrate have no significant effect (p <0.05) on the protein
content of dried fish. However, the protein test analysis describes
that marination of stingray meat using the extract with different
concentrations can lead to a significant decrease in protein
content, as follows: in sample A, protein content is in 16.04%,
while in samples B and C it decreases to 15.17%-13.70%.
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The decrease of protein content in dried stingray meat is
affected by the reaction of marination by belimbing wuluh
extract with different concentration, i.e., 25%, 50%, and 75%.
The higher concentration used in the marination leads to
decreasing content of protein in the meat. This is down to the
acid reaction contained in the belimbing wuluh extract is capable
of loosening the binding capacity of meat protein to its liquid and
triggering the amino acid racemization in the meat. Racemization
is a phenomenon that occurs when proteins are needed in acidic
solutions, thus affecting protein nutritional value (Palupi et al.,
2007). It can also occur during acidic or roasting conditions,
especially when there is a lipid or reducing sugar.

Water content of dried stingray:-
Histogram of water content in dried stingray

a
17.36

A (25%)

a

16.21

(%)

—
S N A OO N~ O ®

Water Content

B (50%)
Concentration

Fig 6:- The average protein content of dried stingray.

C (75%)

The previous figure signifies that the water content of the
dried stingray is 16.21-17.36%. Based on ANOVA variance
analysis, treatment of belimbing wuluh extract with different
concentration have no significant effect (p <0.05) on the water
content of dried fish.

As observable from the histogram, there is a decrease in
water content in each treatment. Although the laboratory test
results did not show a significant difference, nonetheless,
differences in the water content of the three samples is
considered to be affected by the treatment of belimbing wuluh
extract containing acidic compounds. This results in decreasing
chemical quality of the water content in stingray meat. It is
supported by Ernawati (2008) that the smaller pH level causes
the binding energy of the meat to decrease and causing the meat
to lose fluid; this causes the meat texture to be mushy and not
compact. In addition, reduction of water content in stingray meat
is down to the treatments, i.e.,, marination and drying;
consequently, there is no significant difference in the water
content between each sample.

1. CONCLUSION

The findings and discussion of the chemical quality of dried
stingray marinated by belimbing wuluh extract (Averrhoa blimbi
L) are concluded as follows: Marination of stingray meat using
belimbing wuluh extract with different concentrations is proven
to reduce urea content in stingray meat throughout all treatments.
Prior to the treatment, the urea content in control sample and
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sample A, B, and C is 0.76 g/mL (0.76%), 0.65 g/mL, 0.48 g/mL,
and 0.16 g/mL respectively. The findings illustrate that higher
concentration of belimbing wuluh extract is capable of reducing
more urea content of the meat. Moreover, the treatments also
result in a decrease in the protein content of the dried stingray
meat, i.e., 16.04% - 13.7%, and in its water content, i.e., 16.21%
- 17.36%.
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