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Message from the Rector of Syiah 

Kuala University 
 

Prof. Dr. Samsul Rizal, M.Eng 

 

 
On behalf of Syiah Kuala University, I am proud to welcome you all to 

the 2nd International Conference of Essential Oils 2019. 

An academic conference is one of the ingredients contributing to the 

advances of the related sciences, as it is the meeting point where 

researchers, scientists, technologists, practitioners, can exhibit their 

research works to public, gain new knowledge and new visions from 

others, and get new network.  The 2nd ICEO having the theme of 

“Improvement of Quality Through Standardization of Raw Material, 

Processes and Essential Oil Products” is a good example of bringing 

particular researchers, academics, practical communities to one venue, 

open to public, to share their knowledge and experiences.  It is very 

interesting to learn that this conference is co-organized jointly by 

Essential Oils Institute of Brawijaya University and Essential Oils 

Research Center of Syiah Kuala Unversity 

Syiah Kuala University acknowledges the important fact of dissemination 

of latest research findings in the area of essential oils, as they not only 

provide benefits to the farmers and small scale enterprises involving in 

production and trading of essential oils, but also to the local and central 

governments which promote to boost the exports of essential oils. I 

therefore always actively support Atsiri Research Center (ARC) of Syiah 

Kuala in any way I can. In this opportunity, I also highly appreciate the 

support and facilitation provided by the Atsiri Institute of Brawijaya 

University to mandate ARC to host the conference in Banda Aceh. 

Besides attending the conference, I encourage you to explore the city of 

Banda Aceh which was once hit by a strong earthquake and tsunami in 

2004.  The government and communities have been working very hard 

to reconstruct the city to be like before tsunami’. However, you still 

could witness several tsunami remnants around the city. I wish every 

one of you a fondest memory of the 2nd ICEO, 2019, an enjoyable time in 

Banda Aceh, and a safe trip back home. 



2nd  ICEO 2019 

 Banda Aceh, 29-30 October 2019 

 6 

Message from the Head Atsiri Research 

Center, Syiah Kuala University 
 

Dr. Syaifullah Muhammad, S.T.,M. Eng. 

 
Assalamualaikum, 

May peace be upon you 

It is a great pleasure to have you here participating in the 2nd 

International Conference of Essential Oils Indonesia 2019, jointly hosted 

by Atsiri Institute of Brawijaya University and Atsiri Research Center of 

Syiah Kuala University. 

Atsiri Research Center of Syiah Kuala University has played an 

important role in rebuilding and strengthening the essential oils, 

particularly patchouli oil business in Aceh, starting from seedling in the 

upstream side up to production processing in the downstream part.  We 

hope through direct infiltration of modern knowledge into the traditional 

essential oil business would not only increase the quantity of essential 

oil production but also improve the quality of the oil produced by 

essential oil farmer community. 

This conference is aimed at distributing, exchanging, and 

accumulating the knowledge and experiences in the field of essential 

oil to orchestrate the co-operation among researchers, academics, 

policy makers and practitioners. Active discussion is hence strongly 

welcomed for our sustainable essential oils business and production. 

I would like to express my sincere gratitude towards everyone who takes 

part in organizing this conference.  I also would like to thank you to  

the keynote speakers for sharing their expertise and to those who 

joined us.  Finally, I wish you all a pleasant time in Banda Aceh. 
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Message from the Head Atsiri Institute, 

Brawijaya University 

 
Prof. Dr. Ir. Chandrawati Cahyani, MS 

 

 
Assalamualaikum, 

May peace be upon you 

First of all, I have to express my sincere thank to the Atsiri Research 

Center of Syiah Kuala University that finally is able to materialize the 2nd 

ICEO 2019. I also wish to extend my gratitude to the organizing 

committee who have been working very hard to make this event 

possible. 

The International Conference of Essential Oil Indonesia (ICEO) was 

initiated Atsiri Institute, Brawijaya University, with the 1st ISEO was held 

in Malang, East Java. It has been quite a long time in our mind, that the 

issue of essential oils should be spread throughout Indonesia.  I 

therefore, during the last day of of the 1st ICEO meteting. Suggested that 

the 2nd ICEO be conducted outside Java.  We were very happy as ARC-

Unsyiah accepted our offer to caonduct the 2nd ICEO 2019 in Banda 

Aceh. 

Since the Government has encouraged export from essential oils, 

quality of the essential oils produced by farmers from remote areas is 

become important.  When the quality does not meet the standard at the 

reciving countries, then price of essential oils becomev low.  It is 

therefore the responsibility to improve the essential oils, not only for the 

purpose of improviing the quality and the quantity, but also for the 

purpose of promorting quality standard which in most cases are 

neglected fy the farmers. 

I would like to express my sincere gratitude towards organizing 

committee from both sides, Atsiri Institute Brawijaya University and Atsiri 

Research Center, syiah Kuala University as well as to student volunteers 

who takes part in making this conference a success.  To all delegates 

welcome to Banda Aceh and wish you to have a fruitful conference 
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Foreword from the Chairman the 2nd 

ICEO 2019 

 
Dr. Yunardi 

 
Assalamualaikum, 

May peace be upon you 

On behalf of the organizing committee, it is a great honor to welcome 

you all to participate in the Second International Conference of  of 

Essential Oils Indonesia 2019 (2nd ICEO 2019), held at the Hermes 

Palace  Hotel, Banda Aceh, Indonesia on 29th – 30st October 2019. 

It is known that at present time Indonesia is one of the biggest exporters 

of essential oils.  However, new competitors, such as China and Viet 

Nam are catching up with new innovations in essential oils production, 

including the production of its derivative.  The potential development of 

essential oils from Indonesian resources is highly promising, since 

particular essential oils can only be produced from plants that grow in 

Indonesia or Southest Asian.  Therfore, research regarding these 

particular unique producing essential oils needs be developed by 

Indonesian scientist and researchers.  The birth of ICEO is to provide a 

platform for reasearchers to gather and exchange ideas.  

This year’s 2nd  ICEO 2019 theme is “Iimprovement of Quality Through 

Standardization of Raw Material, Processes and Essential Oil Products”.  

The conference will bring together researchers and academic experts in 

the field of essential oils to meet, interact, discus the state of art of 

advanced technology, research and development related to 

cultivation, processing, derivative products, economics, trading, up to 

social issues. 

Since the beginning, I have received a lot of supports to materialize the 

conference. I wish to express my deep gratitude to Atsiri Institute of 

Brawijaya University for giving a mandate to us to co-organize this 

conference.  The supports from Research Institute (LPPM) of Syiah 

Kuala University and Bank Indonesia Banda Aceh Branch are very much 

appreciated. But foremost, the success of a conference relies mainly on 

the participants. I therefore would like to thank all those who have come 

here as participants either as a speaker or listener. 
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About the Conference 
The International Conference of Essential Oils Indonesia (ICEO) is a 

biennial scientific event to accommodate academia, researchers, 

business entrepreneurs, practitioners, and policy makers for a 

discussion on the current issues of the essential oils, including the latest 

and novel research findings focusing on essential oils and volatiles. The 

conference was initiated by Essential Oil Institute, Brawijaya University-

Indonesia through the 1st International Conference on Essential Oils 

Indonesia which was held in Malang, East Java Indonesia in 2017.  The 

first conference has attracted a significant number of scholars, scientist, 

experts, practitioners and graduate students to present their research 

findings.  As one of tropical countries rich in plant biodiversity, Indonesia 

is a home and natural place for essential oils.   Although the country 

either traditionally or commercially produces around 40 kinds of 

essential oils, it claims to export about 12 kinds of essential oils, 

including patchouli oil, to the international market. Indonesia has 

produced patchouli oil, mainly in the Province of Aceh, and exported it 

to the international market since the colonial time. 

In line with the policy of the local and central Government to restore the 

grandeur of the Patchouli Oil from the Province of Aceh, the Essential 

Oil Research Center of Syiah Kuala University Banda Aceh, Indonesia  in 

cooperation with the Essential Oil Institute of Brawijaya University, 

Malang, East Java, Indonesia co-organize the 2nd International 

Conference of Essential Oils Indonesia 2019 (ICEO 2019) in an attempt 

to provide a platform for academic and industrial scientists for a 

discussion of the latest and novel research findings focusing on 

essential oils and volatiles.  Representatives from industry, Indonesian 

Essential Oil Council, the Ministries of Agriculture, Trade and Industry of 

the Republic of Indonesia as well as local governments are also invited 

to participate in the conference. 

The theme of the present conference is “Improvement of Quality 

Through Standardization of Raw Material, Processes and Essential Oil 

Products”. It is definitely true that consistent quality of essential oils has 

become a major concern for the international buyers.  This requirement 

correlates with physical properties, chemical composition and free from 

contaminants. In an attempt to meet the export quality, such properties 

have to be controlled starting from raw materials until final products.  

Consequently, the theme is timely and in line with the ambitions of the 

local and Governments of Indonesia to promote essential oil products as 

exported commodities in an effort to strengthen the local economy. 
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Organizing Committee 

Advisory Chairman 

1. Prof. Dr. Samsul Rizal, M.Eng (Rector of Syiah Kuala University) 

2. Dr. Ir. Agussabti, M.Si (Vice Rector for  General and Financial 

Affairs, Syiah Kuala University) 

3. Dr. Hizir (Vice Rector for  Planning, Cooperation and Public 

Relation Affairs, Syiah Kuala University) 

4. Dr. Taufik Fuadi Abidin, S.Si, M.Tech (Head of Research and 

Community Service Institute, Syiah Kuala University) 

5. Dr. Syaifullah Muhammad, ST., M.Eng (Head of Atsiri Research 

Institute, Syiah Kuala University) 

Chairman Dr. Yunardi  

Co-Chairman Dr. Ir. Rina Sriwati, M.Si 

Secretary and Registration Division 

1. Yasser Premana, S.Hut., MP  

Treasurer 

1. Dr. Hesti Melina, ST. M.Si  

Publicity and Promotion Division 

1. Wahyu Rinaldi, ST, M. Sc 

2. Ismi Radhiallah Yaqut, ST 

Exhibition Division 

1. M.Sc Suraiya, ST., MT 

2. Dr. Rer.Nat.Khairan, S.Si, M.Si 
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National Scientific Committee 

1. Prof. Dr. Mahfud, (Department of Chemical Engineering, 

Sepuluh Nopember Institute of Technology, Surabaya, 

Indonesia) 

2. Prof. Dr. Edy Cahyono (Department of Chemistry, State 

University of Semarang, Semarang, Indonesia) 

3. Prof. Dr. Novizar Nazir (Faculty of Agricultural Technology, 

Andalas University, Padang, Indonesia) 

4. Dr. Warsito (Department of Chemistry, Brawijaya University, 

Malang, Indonesia) 

5. Dr.rer.nat. Triana Hertiani (Department of Pharmaceutical 

Biology, Faculty of Pharmacy, Gadjah Mada University, 

Jogjakarta, Indonesia) 

6. Dr. Rina Sriwati (Department of Plant Protection, Syiah Kuala 

University, Banda Aceh, Indonesia) 

7. Dr. Elvina Dhiaul Iftitah (Department of Chemistry, Brawijaya 

University, Malang, Indonesia) 

8. Dr. Harlinda Kuspradini (Faculty of Forestry, Mulawarman 

University, Samarinda, Indonesia) 

9. Dr. Jauharlina (Department of Plant Protection, Syiah Kuala 

University, Banda Aceh, Indonesia) 

10. Dr. Edi Priyo Utomo (Department of Chemistry, Brawijaya 

University, Malang, Indonesia) 

11. Dr. Hesti Meilina (Department of Chemical Engineering, Syiah 

Kuala University, Banda Aceh, Indonesia) 

12. Dr. Sukardi (Department of Agroindustial Technology, Brawijaya 

University, Malang, Indonesia) 

13. Dr. Nurdin (Department of Chemistry, Syiah Kuala University, 

Banda Aceh, Indonesia) 

14. Dr. Wahyu Widoretno (Department of Biology, Brawijaya 

University, Malang, Indonesia) 

15. Dr.rer.nat. Khairan (Head of Herbal Medicine Research Center, 

Syiah Kuala University, Banda Aceh, Indonesia) 

16. Dr. Wayan Firdaus Mahmudy (Faculty of Computer Science, 

Brawijaya University, Malang, Indonesia) 

17. Dr. Betty Mauliya Bustam (Department of Biology, Syiah Kuala 

University, Banda Aceh, Indonesia) 

18. Dr. Achmad Basuki (Faculty of Computer Science, Brawijaya 

University, Malang, Indonesia) 

19. Dr. Irmanida Batubara (Department of Chemistry, Bogor 

Agricultural University, Bogor, Indonesia) 

20. Dr. Bambang Dwi Argo (Department of Bioprocess Technology, 
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Brawijaya University, Malang, Indonesia 

21. Dr. Molide Rizal (Research Institute for Spices and Medicinal 

Crops, Ministry of Agriculture, Bogor, Indonesia) 
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International Scientific Committee  

1. Prof.  Dr. Maria Nicoletta Ravasio, (National Research Council 

Italy, CNR ISTM, Italy) 

2. Prof.  Dr. Chin Hang Shu, (National Central University, Taoyuan 

City, Taiwan) 

3. Prof. Dr. Philip Marriott (Monash University, Australia) 

4. Dr. Prabodh Satyal (Chief Scientific Officer, Aromatic Plant 

Research Center, Lehi, UT, USA) 

5. Prof. Dr. Tatik Wardiyati (Faculty of Agriculture, Brawijaya 

University, Malang, Indonesia) 

6. Dr. Marilú Roxana Soto Vásquez (Facultad de Farmacia y 

Bioquímica, Universidad Nacional de Trujillo, Perú) 

7. Prof. Dr. Priyani A. Paranagama (Director, Institute of Indigenous 

Medicine, University of Colombo, Colombo, Sri Lanka) 

8. Prof. Dr. Tati Suryati Syamsudin (School of Life Sciences and 

Technology, Bandung Institute of Technology, Bandung) 

9. Asst. Prof. Dr. Patcharee Pripdeevech (School of Science, Mae 

Fah Luang University, Chiang Rai, Thailand) 

10. Prof. Dr. Shafique Ahmed Arain (Director of Institute of 

Chemistry, Shah Abdul Latif University, Khairpur, Pakistan) 

11. Prof. Dr. Noor Fitrah Abu Bakar (Faculty of Chemical 

Engineering, Universiti Teknologi MARA, UiTM, Shah Alam, 

Malaysia) 

12. Dr. Chutimon Satirapipathkul (Chemical Engineering 

Department, Chulalongkorn University, Bangkok Thailand) 

13. Assoc. Prof.  Dr. Abdullah T. Al-fawwaz (Department of 

Biological Sciences, Al al-Bayt University, Mafraq, Jordan) 

14. Prof. Dr. C. Hanny Wijaya (Department of Food Science and 

Technology, Bogor Agricultural University, Bogor, Indonesia) 

15. Dr. Wichitra Singhirunnusorn (Multidisciplinary Research Center 

for Environmental Sustainability, MRCES, Mahasarakham 

University, Thailand) 
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Keynote Speaker 1 

 

Prof. Tohru Mitsunaga 

 

Effects of Essential Oil Flavors from Biomass on Autonomic 

Nerve Activity and Endocrine Hormone in Animals 

The psychopharmacological effects of aroma therapy have been 

reported in many studies. However, the therapeutic ability of the 

fragrance of wood or wood essential oil for humans and further the 

effective constituents present in the fragrance are little known. In this 

study, we aimed to confirm the therapeutic effects of Australian cypress 

and Japanese cedar wood odor by using indices of the sympathetic 

nerve activity in animals and human. Cypress (Callitris glaucophylla) is 

belonged to Cupressacea and distributed mainly in New South Wales 

state of Australia, and its heartwood is known to anti-termite activity. 

Recently, we have demonstrated that the inhalation of CEO showed anti-

obese effect of mice and rats which were bred with high fat diet. 

Furthermore, an increase activities of a-amylase and chromogranin A 

were observed by sniffing the Japanese cedar wood essential oil. These 

findings indicated that the fragrance of Japanese cedar wood or wood 

essential oil is effective to cause the physiological relaxation state in 

both animals.  

Speaker Biography 

Prof. Tohru Mitsunaga is full professor at Gifu University, Japan.  

Currently he serves as the Vice Dean, The United Graduate School of 

Agricultural Science, Gifu University, Japan.  He has served as a 

keynote speaker at various international conferences around the world.  

His research interest focuses on the area of natural product chemistry 

with specific research on bioactivity of plant polyphenol, potential of 

medicinal plants, and characterization of essential oils 
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Keynote Speaker 2 

 

Prof. Dr. Ibrahim Jantan 

 

 

 

 

  

Essential Oils from the Tropical Rainforests as Ingredients for 

Pharmaceuticals, Perfumes, Flavours and other Personal 

Care Products: Opportunities and Challenges 

In future the ‘back to nature’ trend will induce greater use of essential 

oils from the tropical rainforests as ingredients in pharmaceutical, food 

and technical products. Some of the essential oils are expected to 

increase in terms of frequency of occurrence in perfume preparations, 

food flavours and additives, which depend on the odour trends, 

preferred types of fragrances and change of life-style of future 

generations. The use of synthetic substitutes, nature-identical, in 

perfumery and flavour will increase. Synthetic ingredients give the 

perfumer greater opportunities to create various types of fragrance 

notes to meet the demand of the new generations which are becoming 

more fashionable and sophisticated. However, creation of finest 

perfumes will still require the incorporation of natural oils.  The presence 

of minor components in minute quantities in the natural oils produce fine 

aroma and flavour which are lacking in artificial fragrances. The growing 

preference of consumers to all-natural and green products and the 

general belief that natural products are environmentally friendly may 

augur well for the future of essential oil industry. The potential of some 

essential oils extracted from the tropical rainforests as ingredients for 

perfumes, flavours, cosmetics and other personal care products will be 

highlighted 

Speaker Biography 

Prof. Dr. Ibrahim Jantan completed his B. Pharm (Hons) from the 

University of Mansoura, Egypt in 1981.   He received M.Sc. degree in 

Medical Chemistry from the University of Minnesota, USA in 1985. And 

PhD degree in Natural Products Chemistry from University of Malaya 

Kuala Lumpur Malaysia, in 1993.  At present, he serves as a full 
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professor at the School of Pharmacy, Faculty of Health and Medical 

Sciences, Taylor’s University, Malaysia. He was a senior professor at 

Universiti Kebangsaan Malaysia, prior to joining Taylor’s University in 

August 2018.  He has been appointed as a permanent member of 

Malaysian Herbal Council, Ministry of Agriculture and Agro-Based 

Industry, Malaysia and Malaysian Monograph Herbal Committee, 

Ministry of Health, Malaysia.  In addition, he also serves as the President 

of the Malaysian Natural Products Society (2010 – date).  His expertise 

in pharmaceutical science has been known very well among School of 

Pharmacy in Asia and beyond, as he also serves as board member of 

Asian Association School of Pharmacy (AASP) (2010-date).  At the 

multi-lateral cooperation, he assists the Indian Ocean Rim Association 

(IORA) through Malaysian Focal Point for Medicinal Plants (2014 – date). 

His research interests are in the fields of natural bioactive compounds, 

including from essential oils, application of essential oils, natural 

products and medicinal chemistry, pharmacognosy, and drug discovery 

and development.  As either the first author and/or a co-author, he has 

published about 300 scientific papers which have been cited more than 

3,500 and 2350 times in Google Scholar and Scopus, respectively. His 

research and paper impacts are reflected from his h-index of 30 and 25 

in Google Scholar and Scopus, respectively.   As a professor, he has 

supervised more than 22 Ph.D. students and 25 Master students.  His 

long experience in essential oils research including applications and 

uses essential oils for perfumery and medicine would provide significant 

contribution to this conference which he will share through his keynote 

speech. 
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Keynote Speaker 3 

Dr. Syaifullah Muhammad, ST. M.Eng.  

 

 

 

 

Synergy of Academics, Government, Business and 

Community in Reviving Aceh’s Patchouli Oil Industry  

Nearly twenty years, the Aceh patchouli oil industry has been in decline, 

from 70% of the national patchouli oil production supplier, to around 15-

20%. However, Indonesia is still the largest patchouli producer in the 

world, although the main source is no longer from Aceh. In general, the 

problems faced by the patchouli industry in Aceh include 4 subsystems 

of agro-industry namely up steam off farm sub system related to 

superior seeds, organic fertilizer and bio pesticides. Further, the on-farm 

subsystem includes soil fertility, plant care, disease control, planting 

method, harvesting and post-harvest techniques. Then, the down stream 

sub-system includes refining, fuel, waste and derivative products as well 

as supporting sub-systems including markets, access to capital, 

regulations, institutions, human resources, research development, etc. In 

2016, through the initiation of the Bappeda Aceh, the Patchouli Regional 

Innovation System (SIDa) Action Plan was produced which 

recommended the establishment of the Atsiri Research Center (ARC), 

Syiah Kuala University, where in 2019 had been transformed into a 

center of excellence (PUI-PT) for patchouli development in Indonesia. 

The ARC has then subsequently formulated the Aceh Patchouli Industry 

Development Masterplan through the Innovation Cluster approach 

initiated by the Ministry of Research, Technology and Higher Education 

(Kemenristekdikti). Through the Quadruple Helix synergy between 

Universities, Government, Business and Community, an innovative, 

inclusive-based strategy has been developed to revive the patchouli 

industry in Aceh. There are several important institutions directly 

involved in the patchouli movement in Aceh today, such as the ARC-

Unsyiah, the Government of Aceh and Aceh Jaya through various 

related depatment, Bank Indonesia (Central Bank), Forum Nulam Aceh 

(FNA), Dewan Atsiri Aceh (DAA), Koperasi Industri Nilam Aceh (KINA), 

PT. Aceh Koetaradja Aromatik, PT. General Aromatik and PT Haldin 
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Pasifik Semesta. Nowadays, the upstream subsystem has begun to be 

developed nurseries through greenhouses, tissue culture, mycorrhizal 

fertilizers, and tricoderma biopesticides. Innovations were also 

developed to produce refineries with standard quality of export 

products. Furthermore, through vacumm distillation technology has 

been produced the hi-grade patchouli which has patchouli alcohol levels 

of 40-80%. This hi-grade patchouli has subsequently been used to 

produce various derivative products such as perfume, soap, medicated 

oil, hand sanitizer, body lotion and aroma therapy. From the government 

side, The Bappeda Aceh has also produced the Aceh Essentials Oil 

Roadmap where the development of patchouli and its derivatives is one 

of the focus program. The Aceh Department of Industry and Trade has 

also produced a Master plan, Detailed Engineering Design (DED) and 

environmental studies for the development of Patchouli Small and 

Medium Industry Centers (SIKIM) in Aceh Jaya District. Furthermore, in 

2019 the Government of Aceh has proposed patchouli as one of the 

national priority programs to Bappenas. Through various collaborations 

the development of start-up businesses has been carried out through 

various training and assistance. Syiah Kuala University, Aceh Jaya 

Government, Bank Indonesia and a number of national private 

companies have also signed MoUs and MoAs for the development of 

Aceh's patchouli industry's new integrated business ecosystem from 

upstream to downstream. 

Speaker Biography 

Dr. Syaifullah Muhammad is an Associate Professor at Chemical 

Engineering Department of Syiah Kuala University, Banda Aceh - 

Indonesia. He obtained the Ph.D and M.Eng degree in Chemical 

Engineering from Curtin University of Technology Western Australia with 

research area of  nanoparticle technology and wastewater treatment. Dr. 

Muhammad has published many academic research papers in 

International Journal with Scopus H-Index of 10. Since 2016, Dr. 

Muhammad has become the head of Atsiri Research Center (ARC) of 

Syiah Kuala University and currently he is also head project of 

Innovation Cluster of Aceh Patchouli Oil conducted by Ministry of 

Research, Technology and Higher Education. Further, Dr. Muhammad 

and his team has produced various planning documents related to the 

Aceh patchouli industry such as the Aceh Patchouli Regional Innovation 

System (Bappeda, 2016), Aceh Atsiri Roadmap (Bappeda, 2017), 

Masterplan for Aceh Patchouli Innovation Cluster (Kemenristekdikti, 

2017), Master Plan and Detailed Engineering Design (DED) for Patchouli 
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Small and Medium Industrial Center (Disperindag, 2018). Furthermore, 

Dr. Muhammad has also won several awards such as the Madani Award 

(2017) and Gemilang Award (2018) from the Government of the Banda 

Aceh and also the Innovation Awards (2018) from Curtin University of 

Technology Western Australia. 
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PRE-CONFERENCE PROGRAMME 

WORKSHOP ON PATCHOULI 

Monday 28th October 2019 

Venue: Faculty of Mathematics and Natural Sciences, Syiah Kuala 

University 

08:00 - 08:30 Registration of Delegates  

08.30 - 08.35 Opening Words; MC 

08.35 – 08.40 Quran Recital 

08.40 – 08.45 Welcoming Remarks by Atsiri Research Institute 

08.45 – 8.55 Welcoming and Opening Speech by Vice Rector 

for Academic Affairs  

08.55 – 09.00 Reciting Prayer 

 Workshop Session I 

09:00 - 09:30 “Utilization of Patchouli as a Source of Traditional 

Medicine” 

(Prof. Dr. Irmanida Batubara, M.Si) 

 

09.30 - 10.00 Patchouli Waste Composting Technology  

supplemented with Trichoderma  and its uses in 

Aceh Local Patchouli Cultivation  

(Prof. Dr. Rina Sriwati, M.Si) 

 

10.00 – 10.20 Q & A 

10.20 – 10.30 Closing of Session I and presentation of token of 

appreciation) 

 Workshop Session II 

10.30-11.00 “Utilization of Green Synthesis Sulfur 

Nanoparticles as Fungicides and Patchouli 

Growth Boosters” 

(Dr. rer.nat Khairan, M.Si) 

 

11:00-11:30 “Tissue Culture as a Solution to provide 

Patchouli Superior Seedlings” 

(Dr. Betty Mauliya Bustam, M.Sc) 

 

10.30-11.00 Q & A 

11:00-11:30 Closing of the Wokshop Program and  

presentation of token of appreciation 
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CONFERENCE PROGRAMME 

Tuesday 29 October 2019 

Venue:  Hermes Palace Hotel 

08:00-09:00 Registration of Delegates  

First Floor 

Aceh 1-2 Meeting Room 

09:00-10:00 Opening Ceremony 

09.00 Opening Words, MC [Mbassi and Marivic] 

09.03 Quran Recital [Maulidin Afdal] 

09.09 Indonesian National Anthem [Lena Susianti] 

09.12 Acehnese Traditional Ratoh Duek Dance 

[Chemical Eng. Students] 

09.20 Presentation Profile Video of ARC and IA-UB 

09.30 Welcoming Remark; Chairman of  The 2nd 

ICEO 2019 

09.34 Welcoming Speech of PUI IA – UB  

09.38 Welcoming Speech of ARC – PUI Nilam  

09.42 Opening Speech; Rector of Syiah Kuala 

University  

09.46 Reciting Prayers [Maulidin Afdal] 

09.50 Presentation of Token of Appreciation  

09.55 Photo Session 

10:00-10:20 Coffee/Tea Break  

10:20-12:20 Keynote Speeches  [Moderator: Dr. Betty Mauliya] 

10.20 First Keynote Speech: Effects of Essential Oil 

Flavors from Biomass on Autonomic Nerve 

Activity and Endocrine Hormone in Animals  

Prof. Dr. Tohru Mitsunaga, Faculty of Applied 

Biological Science, Gifu University, Japan 

11.00 Second Keynote Speech: “Essential Oils from 

the Tropical Rainforests as Ingredients for 

Pharmaceuticals, Perfumes, Flavors and 

Personal Care Products: Opportunities and 

Challenges”  

 

Prof. Dr. Ibrahim Jantan, School of Pharmacy, 

Taylor’s University, Malaysia 
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11.40 Third Keynote Speech : Synergy of 

academics, government, business and 

community in reviving Aceh's patchouli oil 

industry   

 

Dr. Syaifullah Muhammad, Atsiri Research 

Center, Syiah Kuala University, Indonesia 

12.20-12.35 Special Talk on Integrated up stream-down stream 

industry of Aceh Patchouli Oil to strengthen the 

economic development of Aceh 

 

Zainal Arifin Lubis (Head of Bank Indonesia, Banda 

Aceh Office) 

12.35-13.30 Lunch Prayer Break 

13.30-15.30 Paralel Session  

 

 

 

 

Session A-1  General Aspects of Aromatics Plants 

and Essential Oils 

Chair: Prof. Dr. Ir. Rina Sriwati, MSi 

Room: Aceh 1, First Floor 

 

Session B-1  Essential Oils Processing  

Chair: Prof. Dr. Dani Supardan, MT 

Room: Aceh 2, First Floor 

  

Session C-1  Essential Oils Analytical and Quality 

Measurements 

Chair: Dr. Khairan 

Room: Medina 1, Second Floor 

 

Session D-1 Studies on Applications and Uses of 

Essential Oils 

Chair: Dr. Irfan 

Room: Medina 2, Second Floor 

 

15.30-16.30 Coffee and Prayer Break 

16.30-17.10 Paralel Session  

 

 

 

 

Session A-2  General Aspects of Aromatics Plants 

and Essential Oils 

Chair: Prof. Dr. Ir. Rina Sriwati, MSi 

Room: Aceh 1, First Floor 
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Session B-2 Essential Oils Processing  

Chair: Prof. Dr. Dani Supardan, MT 

Room: Aceh 2, First Floor 

  

Session C-2  Essential Oils Analytical and Quality 

Measurements 

Chair: Dr. Khairan 

Room: Medina 1, Second Floor 

 

Session D-2 Studies on Applications and Uses of 

Essential Oils 

Chair: Dr. Irfan 

Room: Medina 2, Second Floor 

 

17.30-18.00 Closing Ceremony 

 17.30 Closing Words; MC 

 17.33 Announcement of Best Presenters; 

 17.38 Presentation of Certificate to Best Presenters 

 17.45 Closing Remarks; Chairman of 2nd ICEO 2019  

 17.50 Group Photo 

 

 

POST-CONFERENCE PROGRAM 

Wednesday 30TH October 2019 

08.00-10.00 National Meeting of Association of Indonesian Essential 

Oils Researchers (Munas APAI) 

Venue : Syiah Kuala University Post Graduate Building 

Meeting Room 

 

10.00-12.30 City Tour 
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Session A-1   
 

General Aspects of Aromatics Plants and Essential Oils 

Chair: Prof. Dr. Ir. Rina Sriwati, MSi 

Room: Aceh 1, First Floor 

Time: 13.30-15.30 

LIST OF PAPER 
1. Wild Andaliman (Zanthoxylum acanthopodium DC.) an Aromatic 

Plant From North Sumatera: Study of Variety 

Endang Kintamani, Cecep Kusmana, Tatang Tiryana, Irmanida 

Batubara and Edi Mirmanto 

2. Increasing the Diversity of Patchouli Plants through Mutation 

Zuyasna, Endra 

3. Soil Nutrient Content Classification for Essential Oil Plants using 

kNN 

Yoke Kusuma Arbawa, Candra Dewi 

4. The Effect of NAA Concentration and Different Parts of Stem 

Source on Growth of Patchouli (Pogostemon cablin Benth.)  

Mardhiah Hayati, Nurhayati and Revira Sari 

5. Moisturizing Lotion Formulation on Tropical Skin Based on 

Cananga Oil (Cananga odorata), Kaffir Lime Oil (Citrus hystrix DC) 

And Patchouli Oil (Pogostemon cablin) as a Bioactive 

Safira Kanza 

6. Patchouli (Pogostemon cablin Benth): Chemistry, Biology, and 

Anti-inflammatory Activities: A Review 

Khairan, Syaifullah Muhammad, Muhammad Diah 

7. Local Economic Development of Vulnerable Group by Nilam 

(Pogostemon cablin Benth) Agribusiness based on Innovations 

Yasser Premana, Ernawati 

8. Perception of Patchouli Farmers on The Development of The 

Innovation Cluster in Panga, Aceh Jaya Regency 

Wardhana M.Y., I. Indra, D. Andriani 

 

9. Innovation of Aceh’s Patchouli Industry at Aceh Jaya Regency 

I Indra, S Muhammad,  E Ernawati 
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10. Efficiency Analysis of Patchouli Oil Industry in Aceh Province 

Ernawati , Putri Bintusy, Syathi 

11. Hybrid of Wavelet Features Extraction And LVQ Neural Network 

To Recognize Patchouli Variety Using Leaf Images 

Candra Dewi 

12. Perfume Stick Formulation From Jeumpa Flower’s (Magnolia 

Champaca (L) Baill. Ex Pierre) Essential Oil 

 Hilda Maysarah, Irma Sari, Meutia Faradilla, Edrina Elfia Rosa 
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 WILD ANDALIMAN (Zanthoxylum acanthopodium DC.) AN 

AROMATIC PLANT FROM  NORTH SUMATERA: STUDY OF VARIETY 

Endang Kintamani1,2, Cecep Kusmana1, Tatang Tiryana1, Irmanida 

Batubara1 and Edi Mirmanto2  

1Departement of Tropical Siviculture, Forestry Faculty, Bogor 

Agricultural University, Indonesia  
2Research Center for Biology, Indonesian Institute of Sciences (LIPI), 

Cibinong, Indonesia 

Andaliman (Zanthoxylum acanthopodium DC.) is one of endemic plant in 

North Sumatera which contain  essential oil. Marketed Andaliman fruit 

where collected from wild and cultivation. This study aims to determine 

the wild Andaliman varieties in North Sumatra. Surveying the varieties 

was carried out in three districts namely Humbang Hasundutan, Samosir 

and North Tapanuli. The results showed that there were nine varieties, 

namely: Simanuk, Sihorbo, Siranggang, Sihalus, Siholpu, Siganjangpat, 

and there were three unnamed varieties. Each variety grows in a 

different altitude and has morphological characteristics.  

 

Increasing the Diversity of Patchouli Plants through Mutation 

Zuyasna1, Endra2 

1Agroteknology Department, Faculty of Agriculture, Syiah Kuala 

University 
2Dinas Pertanian dan Pangan Kabupaten Pidie 

Genetically diversity of patchouli plant is very low because these plants 

do not have flowers, so that propagation is only done by vegetative 

propagation. To increase the diversity of plants, the efforts of plant 

breeders can be done by mutation techniques. One of the mutation 

techniques used is chemical induction through colchicine. This research 

used a factorial randomized block design (RCBD) 4 x 4 with 5 

replications, the factors we used were concentration of colchicine (0; 

0.25; 0.50; and 0.75 %) and soaking time (2; 4; 6; and 8 hours). There for 

we conducted 16 combinations, namely K0R1, K0R2, K0R3, K0R4, K1R1, 

K1R2, K1R3, K1R4, K2R1, K2R2, K2R3, K2R4, K3R1, K3R2, K3R3, and 

K3R4. This research was conducted in Sigli, Pidie Regency, Aceh. The 

results showed that the treatment of colchicine concentration and 

soaking time had a significant effect on shoot height, leaf area and 

number of branches at 90 days after planting. There is an interaction 

between the concentration of colchicine and soaking time on plant 
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height at the age of 90 HST. The results of the patchouli mutant kinship 

analysis using the Nsys program showed that genetic diversity was quite 

high at a coefficient of 70%. Based on DNA analysis using the RAPD 

method, there are three groups of patchouli mutants. Group 1 consists 

of control plants, K3R3 and K2R4, group 2 consists of K1R1, K1R2, 

K2R1, K2R3 and K3R4, while group 3 consists of K1R3, K1R4, K2R2, 

K3R1 and K3R2 

Soil Nutrient Content Classification for Essential Oil Plants using 

kNN 

Yoke Kusuma Arbawa, Candra Dewi 

Institut Atsiri, Brawijaya University 

Essential oils can grow well and produce good quality of essential oils if 

planted in an area that has sufficient nutrient content. In this study, the 

classification of soil nutrient content was carried out using soil images as 

an alternative to soil testing in the laboratory. The nutrient content 

identified in this study is Nitrogen, Phosphorus, and Potassium (N, P, K). 

The identification process begins with the extraction of soil texture 

features using the Gray-Level Cooccurrence Matrix (GLCM) and 

continues with the classification of nutrient content using k-NN. As a 

comparison in the calculation, the validation process used data from 

nutrient testing results in the laboratory. Based on the results of tests on 

693 data training and 297 data testing of soil images, test results are 

obtained accuracy of 90.5724% for Nitrogen, 92.9293% for Phosphorus, 

and 91.9192% for Potassium. These results indicate that image 

processing in soil images can be used as an alternative in identifying soil 

nutrient content. 

The Effect of NAA Concentration and Different Parts of Stem Source 

on Growth of Patchouli (Pogostemon cablin Benth.) 

Mardhiah Hayati1,2, Nurhayati1 and Revira Sari3 

1Department of Agrotechnology, Faculty of Agriculture, Syiah Kuala 

University 
2Atsiri Research Center, Syiah kuala University 

3Student of Department of Agrotechnology, Faculty of Agriculture, Syiah 

kuala University 

The need for patchouli is increasing with the increase of population and 

the development of the cosmetics industry. The supply of  healthy and of 

high production patchouli cutting is necessary to ensure the optimum of 
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production. The purpose of this study was to determine the effect of 

NAA concentration and the right parts source of cuttings and the 

interaction between the two on the growth of patchouli. The study was 

conducted in the Experimental Field and Plant Physiology Laboratory of 

the Faculty of Agriculture, Syiah Kuala University, Banda Aceh, in 

January-April 2019. The study used a factorial randomized block design 

(4x3) with 3 replications. NAA was applied using Growtone, a brand with 

an NAA concentration of 3%. Factors studied were Growtone 

concentration at 4.0, 8.0, 12.0 g L-1 water, and parts of stem source 

(shoots, middle, and bottom). The results showed that the best growth of 

patchouli cuttings was at Growtone concentration of 4.0 g L-1 water, 

while the best shoot length and leaf area was found in the treatment of 

Growtone concentration of 12.0 g L-1 water. Meanwhile, the best growth 

of patchouli cuttings was found in the stem taken from the shoot’s part. 

There was no significant interaction between NAA concentration and the 

source of the different parts of stem on the growth of patchouli. 

Moisturizing Lotion Formulation on Tropical Skin Based on Cananga 

Oil (Cananga odorata), Kaffir Lime Oil (Citrus hystrix DC) And 

Patchouli Oil (Pogostemon cablin) as a Bioactive 

Safira Kanza 

Institut Atsiri, Brawijaya University 

Indonesia is a tropical country with an average room temperature of 

37oC and humidity in each region varies. These conditions make the 

skin sweat so that the skin loses water. If left unchecked, it can cause a 

variety of skin diseases. Proper moisturizer can reduce and prevent 

damage to the skin. Essential oils have specific bioactive contents such 

as antioxidants, anti-inflammatory and antibacterial properties. Previous 

research has shown that Cananga odorata has high anti-bacterial and 

antioxidant activity (close to 80% ascorbic acid). Citronellal compounds 

in kaffir lime oil can be used as an antimicrobial and anti- inflammatory . 

In addition to essential oils, sunflower seed oil is used as a carrier oil to 

prevent irritation due to high concentrations of essential oils. Sunflower 

Oil contains oleic and linoleic acids which can improve water absorption 

in the skin as well as antioxidants. Research on the process of extracting 

essential oils has been widely carried out, but the use of essential oils 

that have bioactive content has not been done much. Lotion is one of 

skin care that is commonly used on the skin. This research aims to get 

the best formulation in making cananga oil, kaffir lime oil, patchouli oil 

based lotion which have high antioxidant activity, high hydration effect 
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and good consistency. Essential oils as active ingredients are added 

with various compositions then formulated and tested in vivo and in 

vitro. The urgency of this research is to get a lotion formulation from 

essential ingredients suitable for the skin of the tropics so that later it 

can be eliminated and support UB especially in welcoming PTNBH . The 

results showed that the lotion is stabled after stability testing for 7 cycles 

of cooling 4oC and heating 40oC. The pH test results also indicate that 

the lotion has a pH between 7.05 - 7.95 which is in accordance with SNI 

standards. The lotion spread test shows that the greater the load given, 

the greater the spread diameter of the lotion. The best lotion dispersion 

is found in Formula V4,W2 with a bio active concentration: base lotion of 

1:11,5. For the results of in vitro testing of mice, it was found that there 

is no lotion formula that causes allergies. 

Patchouli (Pogostemon cablin Benth): Chemistry, Biology, and Anti-

inflammatory Activities: A Review 

Khairan1, Syaifullah Muhammad2, Muhammad Diah3 

1Department of Pharmacy, Universitas Indonesia 
2Department of Chemical Engineering, Universitas Syiah Kuala 

3Faculty of Medicine, Universitas Syiah Kuala 

Patchouli (Pogostemon cablin Benth) is an essential oil and an aromatic 

medicinal plant, industrially valued due to widely used in flavors, 

fragrance and pharmaceuticals. Recently, researchers are showing deep 

interest towards patchouli alcohol. In Indonesia, patchouli is commonly 

known as ‘nilam’ which stand for Nederlands Indische Land ook Acheh 

Maatscappij. Understanding the chemistry, biology, and anti-

inflammatory activities allows its utilization in medicine, toiletries, 

perfumery and insecticides. This review provides a comprehensive 

information on chemical compositions of patchouli species and its 

extracts by gas chromatography-mass spectroscopy (GC-MS) and gas 

chromatography-flame ionization detection (GC-FID). The biological 

activities of patchouli towards microorganisms especially on Candida 

albicans is also being reviewed. This review also provides an additional 

information on anti-inflammatory activity of patchouli application in 

inflammatory disorders. 
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LOCAL ECONOMIC DEVELOPMENT OF VULNERABLE GROUP BY 

NILAM (Pogostemon cablin Benth) AGRIBUSINESS BASED ON 

INNOVATIONS 

Yasser Premana, Ernawati 

Atsiri Research Center (ARC) – PUI Nilam Aceh Syiah Kuala University  

Nilam (Pogostemon cablin Benth) is a miracle tree from Aceh - 

Indonesia. Nilam produces essential oils known as Patchouli Oil which is 

very highly needed in the perfume, cosmetics and pharmaceutical 

industries in the international market because it has very good quality, it 

can produce patchouli oil above 3% and Patchouli Alcohol (PA) content 

above 30%. Patchouli oil is fixative which until now there has been no 

substitute product, it causes patchouli oil is absolutely necessary in the 

perfume industry. Aceh has a very suitable agro-climate for patchouli, 16 

of  its 23 districts are patchouli-producing areas. Nilam Aceh is one of 

the largest essential oil productions exported by Indonesia. In the 1990-

2000 era, Indonesia supplied 90% (± 1,500 tons / year) of the world's 

patchouli oil needs (± 1,600 tons/year) and 70% of them (± 1,000 tons) 

came from Aceh. Due to the conflict and Aceh tsunami on December 26, 

2004, it’s production declined only 20% per year (± 320 tons) of world 

needs. While the world's patchouli oil needs continue to increase each 

year with a forward estimate of  2,000 tons per year. On the other side, 

the position of Aceh’s patchouli remains very special. Most of the world 

patchouli industry players require that patchouli oil from Indonesia must 

be blended with patchouli oil from Aceh before being exported to foreign 

countries. The specialty of Aceh patchouli oil was then formalized with 

Geographical Indication Certification (IG) from the Indonesian Minister of 

Law and Human Rights (IG 00 2012 000004/September 10, 2013). As an 

export commodity, Nilam agribusiness has a very promising prospect to 

improve local economic development of  vulnerable groups in Aceh. 

This initiative implemented by inclusive innovations in accordance with 

Aceh's characteristics.  Innovations include strengthening the supply 

chain from upstream to downstream from the Aceh’s patchouli industry. 

This innovations prioritizes community involvement in planning and 

implementation. This concept also offers sustainability by considering 

the economic, environmental and socio-cultural interests of the local 

community. 
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Perception of Patchouli Farmers on The Development of The 

Innovation Cluster in Panga, Aceh Jaya Regency 

Wardhana M.Y., I. Indra, D. Andriani 

Department of Agribusiness, Faculty of Agriculture, Syiah Kuala 

University 

The purpose of this study was to identify the interests and attitudes of 

patchouli farmers towards the development of patchouli innovation 

clusters and to find out and analyze people's perceptions of the 

development of patchouli innovation clusters in Panga District, Aceh 

Jaya District. The choice of location in this study was done intentionally 

(purposive sampling) with the reason that the research location is the 

place for the patchouli innovation cluster development plan. How to 

determine the sample in this study using the census method. The 

samples determined in this study were 80 patchouli farmers. The 

analytical method used in this research is descriptive qualitative method 

and Likert scale. The results of the study showed that the attitudes 

(affective) and interests (cognitive) of patchouli farmers were good for 

the development of patchouli innovation clusters. Respondents hope 

that the patchouli innovation cluster can be built immediately so that the 

standard of living of the community in the District of Panga can be 

prosperous. Perceptions generated from patchouli farmers are positive 

perceptions that the community is very receptive to innovations in Aceh 

Jaya on patchouli cultivation from upstream to downstream so that the 

cluster is very beneficial for the surrounding community. 

Innovation of Aceh’s Patchouli Industry at Aceh Jaya Regency  

I Indra1,2, S Muhammad2,3,  E Ernawati2,4 

1Agribisnis Departmen, Syiah Kuala University, Banda Aceh, Indonesia 
2Atsiri Research Center (ARC) – PUI Nilam Aceh Syiah Kuala University, 

Banda Aceh, Indonesia 
3Chemical Enggineering Departmen, Syiah Kuala University, Banda 

Aceh, Indonesia 
4Economic and Bussiness Faculty, Syiah Kuala University, Banda Aceh, 

Indonesia 

Aceh patchouli oil has the best quality in the world with Patchouli 

Alcohol (PA) above 30 percent and a distinctive aroma, making it the 

best choice for the world-class perfume industry. Further, the price of 

Aceh patchouli oil in the international market is relatively high. However, 
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ironically the level of income and prosperity of patchouli farmers in Aceh 

Jaya is relatively low and also generally classified as poor. This study 

aims to identify Aceh's patchouli problems and analyze various 

innovations that can be implemented in the Aceh patchouli industry from 

upstream to downstream subsistem. The research method was a survey. 

Data obtained from observations and interviews with involved 

stakeholders in patchouli agribusiness. The results showed there were 

24 upstream-downstream problems in the Aceh patchouli industry. 

Some innovations that can be given in the upstream off-farm sector are 

developing superior patchouli nursery transplant, organic fertilizers, and 

biopepticides. In the cultivation sector (on farm) is introducing 

permaculture with repeated harvesting sistem, and post-harvest 

handling. In the downstream sector, is developing innovation extractor 

unit, alternative fuels, increased PA, and innovation of derivative product 

based on patchouli oil. Innovation in the supporting sector includes 

strengthening regulations, infrastructure, cooperation with exporters, 

banks and entrepreneurs, encouraging the start-up of derivative 

products, marketing innovation, and strengthening capacity building. 

Efficiency Analysis of Patchouli Oil Industry in Aceh Province 

Ernawati1,2, Putri Bintusy Syathi1,2 

1Fakultas Ekonomi dan Bisnis Universitas Syiah Kuala 
2Atsiri Research Center (ARC)-PUI Nilam Aceh, Universitas Syiah Kuala 

Aceh patchouli oil is the best quality patchouli oil in the world, but price 

fluctuations have caused the production of patchouli oil in Aceh to 

decrease. This study aims to investigate the supply chain efficiency of 

patchouli oil industry in Aceh Province. The efficiency is analyzed by 

price margin, farmer’s share and profit-cost ratio approach using cross 

sectional data in 2018. The results of the study showed that the 

patchouli oil industry market in Aceh Province was not efficient. The 

indication of inefficiency reflected on price margins different at the 

distributors level and farmer level. The margins at the farmer level is 

lower. Moreover, the farmer’s share approach also results on low share 

for farmers. Additionally, the profit-cost (π/c) ratio approach that has not 

been balanced and evenly distributed in each marketing agency. 

Therefore, the imbalanced share toward the farmers’ need special policy 

reatment to improve the production of patchouli oil and expand the 

industry in Aceh Province. 
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Hybrid of Wavelet Features Extraction And LVQ Neural Network To 

Recognize Patchouli Variety Using Leaf Images 

Candra Dewi 

Informatics Department, University of Brawijaya 

Patchouli consist of some varieties that have different patchouli alcohol 

(PA). This variety can be recognized by experts who dabbling with 

patchouli plants through observation of shape and texture of the leaf. 

This study introduced a new method to identify patchouli varieties by 

utilizing leaf images. The wavelet feature extraction was used to obtain 

leaf texture characteristics. The varieties then is identified by using 

Learning Vector Quantization (LVQ) Neural Network algorithm. The 

results of testing on 40 leaf image data showed the value of recognition 

accuracy of patchouli varieties reached 83, 33%. This result is obtained 

by wavelet parameters namely doubechies level 3, doubechies 

coefficient 3, and LVQ parameters, namely learning rate 0.1 learning 

rate reduction constant 0.2. These results can be said to be quite good 

considering that the patchouli leaf tested have almost similar shape and 

color. 

Perfume Stick Formulation From Jeumpa Flower’s (Magnolia 

Champaca (L) Baill. Ex Pierre) Essential Oil 

Hilda Maysarah, Irma Sari, Meutia Faradilla, Edrina Elfia Rosa 

Universitas Syiah Kuala, Indonesia 

Formulation of perfume stick from jeumpa flower’s essential oil (Michelia 

champaca) has been conducted. Essential oil from jeumpa flowers was 

obtained by steam distillation method. There were two formulas 

examined in this study with various concentrations of cera alba as basis, 

those are F1 (35,07%), F2 (40,07%) using 8% concentrations of jeumpa 

flowers essential oil as a fragrance. Organoleptic, homogeneity, melting 

point, strength and stability were evaluated as quality parameters of 

perfume stick. The evaluation results showed that the all formulas were 

homogeneous, the melting temperature was 56-59oC, meanwhile the 

strength for each formula was 343,33 g (F1), 380 g (F2), respectively. All 

formulas were stable and and did not cause any irritation so it safe to 

use. Hedonic test result showed that F1 were preferred by panelists 

rather than F2 for all of parameters (shape, fragrance, stickiness, and 

flatness). Based on the results of all quality evaluation it can ber 

concluded that jeumpa flowers essential oil can be formulated into 
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perfume stick preparation and stable during the storage in room 

temperature for 30 days. 
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Session B -1  
Essential Oils Processing 

Chair: Prof. Dr. Dani Supardan, MT 

Room: Aceh 2, First Floor 

Time: 13.30-15.30 

LIST OF PAPER 
1. Simple Extraction and Analysis of Nicotine from Tobacco Leaves 

and Urine using UV Spectroscopy 

Muhammad Taufik, Endang Susilawati, Afniwati Afniwati, 

Mariany Razali, Maya Handayani Sinaga, Muhammad Ridho Al 

Qawarizmi 

 

2. Effect of the Condition of The Fractional Distillation Process on an 

Increment of Patchouli Alcohol Content in Patchouli Oil 

Yuliani Aisyah, Yulia Annisa, Sri Haryani 

 

3. Fractionation of Bangle Essential Oil (Zingiber purpureum) as 

Aromatherapy for Antiobesity 

Irmanida Batubara, Ratna Wulandari, Edy Djauhari, Eti Rohaeti 

 

4. Separation of Rhodinol from Citronella Oil by Vacuum Evaporation 

Luthfi Kurnia Dewi, Aji Hendra Sarosa, Chandrawati Cahyani, 

Miftah Hifzhuddin, Rigen Rianto 

5. Synthesis Lactone from Myristic Acid by Addition of Perchloric 

Acid Using Reflux 

Warsito, Dwi Sapri Ramadhan, Suratmo, Muhamad Ilham 

Ramdany 

6. Design separation process of Citronellal and Rhodinol from 

Citronella Oil Using Vacuum Fractionations at Pilot Plant Scale 

Risna Silvianti, Warsito Warsito, Chandrawati Cahyani 

 

7. 

 

 

 

Eugenol Production from Clove Oil in Pilot Plant Scale for Industri 

Kecil dan Menengah (IKM) 

Ali Nurdin 

 

8 Changes Of Essential Oil Content And Composition On Various 

Drying Method (Shade Drying, Vacum Drying, And Hot Air Drying) 

Of Kaffir Lime Leaf 

     Vivi Nurhadianty 
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9 Separation of Citronellal from Aceh Traditionally Produced 

Citronella Essential Oil by Vacuum Evaporation 

Khalis Hirzi Hidayatillah, Riana Tania, Novia Arisni, Yunardi 

 

10 Enhancing Patchouli Oil Recovery Through Solid State 

Fermentation Using Aspergillus niger 

Weni Fitria Erfar, Dwi Rahmadani, Fauzi, Yunardi 

 

11 The Impact Of Redistilation Temperature Using Rotary Vacuum 

Evaporator Toward Aceh Patchouli Oil Quality 

      Z Munanda, S Muhammad, I Machdar,Yunardi, K Mizar, M 

Irawan 

 

12 Effect of the Condition of The Fractional Distillation Process on an 

Increment of Patchouli Alcohol Content in Patchouli Oil 

      Meika Syahbana Rusli, Egi Agustian, Imastia Rahma Siwi 

  



2nd  ICEO 2019 

 Banda Aceh, 29-30 October 2019 

 37 

Simple extraction and analysis of nicotine from tobacco leaves and 

urine using UV Spectroscopy 

Muhammad Taufik1, Endang Susilawati2, Afniwati Afniwati2, Mariany 

Razali3, Maya Handayani Sinaga2, Muhammad Ridho Al Qawarizmi1 

1Chemistry Department, Faculty of Mathematic and Natural Science, 

Universitas Sumatera Utara 
2Poltekes Kemenkes Medan 

3Pharmacy Department, Universitas Tjut Nyak Dhien 

Tobacco leaves have been in Indonesia since ancient times. Nicotine is 

an active compound found in tobacco leaves that can be extracted. The 

Extraction process using samples of metabolite compounds can be 

carried out through urine samples. Maceration coupling electrosynthetic 

was developed in order to explore the extraction process and obtain 

nicotine optimally. Chloroform solvent was chosen to simplify the 

process of distributing nicotine into the solvent. Thin layer 

chromatography gives Rf values of 0.78 (tobacco) and 0.77 (urine). UV 

Spectroscopy was developed at a wavelength of 260 nm. The nicotine 

levels in tobacco leaves at 40 ppm and in metabolite compounds at 25 

ppm. This nicotine analysis is very helpful in the nicotine examination 

process in the simple laboratory. 

Effect of the condition of the fractional distillation process on an 

increment of patchouli alcohol content in patchouli oil 

Yuliani Aisyah, Yulia Annisa, Sri Haryani 

Agricultural Product Technology Department, Syiah Kuala University 

Indonesia is one of the patchouli oil producers in the world, however, the 

problem is the quality of patchouli oil, especially patchouli alcohol 

content that are still below the required standards. One of the methods 

that can be used to increase the content of patchouli alcohol is fractional 

distillation method. This research aims to know the influence of the initial 

concentration of patchouli alcohol and height of column against 

increment of patchouli alcohol content in patchouli oil. The experimental 

design which used was Complete Randomized Design (CRD) consist of 

two factors, first factor namely the initial concentration of patchouli 

alcohol (C1 = 31,11%,  C2 = 32,83%, and C3 = 33,61%) and second 

factor is height of column (H1 = 25 cm and  H2 = 45 cm). Analysis of 

variance shows that the height of vigreux column has a real influence 

against the increased levels of patchouli alcohol. The highest levels of 
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patchouli alcohol (83,86%) obtained from the residue fraction of 

distillation with 31.11 % initial concentration of patchouli alcohol and 45 

cm height of column. The higher levels of patchouli alcohol in patchouli 

oil residue fraction, the higher specific gravity and the refractive index, 

and solubility in ethanol will be easier The result shows that this sample 

have 1.013 spesific gravity; clear in ethanol at 1:5 ratio and have 1,5166 

refractive index. 

Fractionation of Bangle Essential Oil (Zingiber purpureum) as 

Aromatherapy for Antiobesity 

Irmanida Batubara1, Ratna Wulandari1, Edy Djauhari, Eti Rohaeti2 

1Department of Chemistry, Faculty of Mathematics and Natural 

Sciences, IPB University 
2Department of Biochemistry, Faculty of Mathematics and Natural 

Sciences, IPB University 

The aims of this research were to find essential oil from bangle (Zingiber 

purpureum) rhizomes and fractions having potency as aromatherapy for 

antiobesity. The essential oil contained in the rhizome isolated using 

distilation method were 0.38-0.91% (v/w) based on wet weight. The 

potency of compound in crude essential oil, fraction 1, and fraction 4 as 

aromatherapy for antiobesity was tested in vivo on male Sprague-

Dawley rats. Inhalation of crude essential oil, fraction 1, and fraction 4 

showed lower response to body weight gain of rats than positive control 

group (cholesterol fed). Among the three inhalated groups, the rats 

inhalating fraction 4 had the lowest response to body weight gain, i.e. 

37.34% (w/w). Based on analysis of terpenes by gas chromatography-

mass spectrometry (GC-MS), the dominant compound in bangle 

essential oil and in fraction 4 is terpinene-4-ol, indicating that the 

compound is potential as an aromatherapy for antiobesity. 

Separation of Rhodinol from Citronella Oil by Vacuum Evaporation 

Luthfi Kurnia Dewi, Aji Hendra Sarosa, Chandrawati Cahyani, Miftah 

Hifzhuddin, Rigen Rianto 

Chemical Engineering Department, Brawijaya University 

Citronella oil consists of three major monoterpene components, which 

are citronellal, citronellol, and geraniol. The mixture of citronellol and 

geraniol is known as rhodinol. Rhodinol plays a role in determining the 

intensity of fragrance and quality of citronella oil. Rhodinol is used as a 

flavoring agent in food and beverage, fragrances, and insect repellent. 
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Rhodinol in citronella oil can be isolated using vacuum evaporation. This 

process is carried out with a pressure approach to the component's 

boiling point. The aim of this work was to isolate the rhodinol in citronella 

oil using a rotary evaporator with variations pressure of evaporation of 

27 mBar, 40 mBar, 54 mBar, and 80 mBar. The results showed that the 

composition of rhodinol at 27 mBar evaporation pressure, 40 mBar, 54 

mBar, and 80 mBar were 43.76%; 56.21%; 45.03%; and 48.27% 

respectively. The highest rhodinol yield was obtained at a pressure of 40 

mBar which was 53.6% higher than the composition of rhodinol in initial 

citronella oil. 

Synthesis Lactone from Myristic Acid by Addition of Perchloric Acid 

Using Reflux 

Warsito1, Dwi Sapri Ramadhan2, Suratmo1, Muhamad Ilham Ramdany1 

1Department of Chemistry, Faculty of Science, Brawijaya University 
2Essential Oil’s Institute, Brawijaya University 

Nutmeg oil contains high myristic acid which can be used for lactone 

synthesis. In this study lactone synthesis was carried out using the reflux 

method, with the addition of perchloric acid reagents in sand baths at 

high temperatures. Lactone synthesis was carried out for 3, 5 and 7 

hours reaction time. Comparison of mole variations between myristic 

acid and perchloric acid was carried out at (0.05: 0.05); (0.05:0.75); 

(0.05: 0.1) moles. The lactone compound from myristic acid from the 

hydrolysis of trimiristine can be synthesized. Characterization of lactone 

synthesis was carried out by FTIR spectrophotometer. The results of the 

FTIR spectrum are indicated by the presence of absorption bands in the 

area of 1737.74 cm-1 which are identified as functional groups of 

carbonyl C = O (d-lactone esters). The optimal reaction time for 

synthesis of lactone from myristic acid is 7 hours and the optimal mole 

ratio of lactone is 1: 1. 

Design separation process of Citronellal and Rhodinol from 

Citronella Oil Using Vacuum Fractionations at Pilot Plant Scale 

Risna Silvianti, Warsito Warsito, Chandrawati Cahyani 

Institut Atsiri Brawijaya University 

The aims of the research is to obtain the best condition for Citronellal 

and Rhodinol isolation from Citronella Oil using vacuum fractionation at 

pilont plant scale to realize Intermediete Industries which have the raw 

material compound derivation of Citronella Oil in Indonesia.To achieve 
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the above objectives, these are points need to be done on the research, 

such vessel capacity, reflux ratio, model of packing and determination of 

high equivalent of theoritical plate. First step of this research is to 

perform Citronella Oil characterization will be use as the raw material 

using Mass Chromatography Gas (GC-MS). Which from the experiment, 

citronellal content with amount of 27,42%;citronellol with amount of 

11,25%  and Geraniol with amount of 31,68% will be able to be 

detected. The result of fractionation process at without reflux conditions, 

and random packing with raschig ring material obtain citronellal with 

amount 55% ; citronellol 25% ; and geraniol 45%. 

Design separation process of Citronellal and Rhodinol from 

Citronella Oil Using Vacuum Fractionations at Pilot Plant Scale 

Risna Silvianti, Warsito Warsito, Chandrawati Cahyani 

Institut Atsiri Brawijaya University 

The aims of the research is to obtain the best condition for Citronellal 

and Rhodinol isolation from Citronella Oil using vacuum fractionation at 

pilont plant scale to realize Intermediete Industries which have the raw 

material compound derivation of Citronella Oil in Indonesia.To achieve 

the above objectives, these are points need to be done on the research, 

such vessel capacity, reflux ratio, model of packing and determination of 

high equivalent of theoritical plate. First step of this research is to 

perform Citronella Oil characterization will be use as the raw material 

using Mass Chromatography Gas (GC-MS). Which from the experiment, 

citronellal content with amount of 27,42%;citronellol with amount of 

11,25%  and Geraniol with amount of 31,68% will be able to be 

detected. The result of fractionation process at without reflux conditions, 

and random packing with raschig ring material obtain citronellal with 

amount 55% ; citronellol 25% ; and geraniol 45%. 

Changes Of Essential Oil Content And Composition On Various 

Drying Method (Shade Drying, Vacum Drying, And Hot Air Drying) 

Of Kaffir Lime Leaf 

Vivi Nurhadianty 

Institut Atsiri, Universitas Brawijaya 

Kaffir lime leaves oil is one of the Indonesian essential oils produced 

through steamdistillation. In steam distillation, drying of raw materials is a 

factor that influences the yieldand quality of essential oils. Therefore, this 

study aims to determine the effect of variationsdrying method of kaffir 
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lime leaves on the yield and composition of essential oils producedusing 

steam distillation method. Samples of kaffir lime leaves obtained from 

the Pasar BesarKota Malang were separated from impurities and dried in 

the shade drying, hot air drying,and vacuum drying methods until the 

moisture content reached 15 ± 2%. A set of distillationapparatus used 

consists of a distilled kettle, condenser and distillate container. Inside 

thedistilled kettle there is a hollow filter that separates the lower part of 

kettle containing thewater with the upper part of kettle containing kaffir 

lime leaves. The distillation process iscarried out at atmospheric 

pressure for 6 hours. Make up water (T = 98 ° C) is added to thedistilled 

kettle every 1 hour after the water in the distilled kettle boils until the 

distillationprocess ends. Steam distillates are collected and the oil was 

separated using a separatingflask. Then process continued by vacuum 

filtration to obtain kaffir lime leaf oil.The yield of kaffir lime leaves oil 

which was obtained in the methods of shade drying,hot air drying, and 

vacuum drying respectively were 1,087%, 0,888% and 1,222% with 

anaverage density value of 0.855 gram / ml. Variations in the drying 

method affect thecomposition of the kaffir lime leaves oil produced. The 

number of compounds identified inthe shade drying method were 21 

compounds, 19 hot air drying methods and 21 vacuumdrying methods. 

The vacuum drying method is an optimal drying method which is seen 

fromthe highest total absolute citronellal content of 64,31%. 

Separation of Citronellal from Aceh Traditionally Produced 

Citronella Essential Oil by Vacuum Evaporation 

Khalis Hirzi Hidayatillah, Riana Tania, Novia Arisni, Yunardi 

Chemical Engineering Department, Syiah Kuala University 

Production of citronella oil in Aceh is generally performed in traditional 

way using a simple distillation approach. As a consequence, the 

produced essential oil would be very difficult to meet the export quality 

standard, driving the farmers to sell it in the forms of crude oil with 

relatively cheap price.  In fact, the citronella oil contains citronellal, 

geranial and limonene, the more expensive components in the oil which 

have not been much yet explored in the country.  The present paper 

reports the result from the experimental works on separation of 

citronellal from traditionally produced citronella oil by vacuum 

evaporation The raw traditionally produced citronella oil was supplied 

from Gayo Lues regency, in central part of Aceh Province. The raw 

citronella oil was mixed in a rotary vacuum evaporator with saturated 

Na2SO4 solution. The ratio of raw citronella oil and the saturated 
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Na2SO4 solution was varied. The operation was run at a pressure of 30 

mm Hg and a temperature of 107 oC for about 5 hours.  The result of 

the research demonstrated that at the ratio of raw citronella oil to 

Na2SO4 solution of 2:1 produced highest citronellal compound of 

56.14% from raw citronellal oil of 46.12 %, an increase of 10%.  Although 

there is an increase in terms of the citronellal content after the 

separation, the improvement was not significant, leading to seek other 

Enhancing Patchouli Oil Recovery Through Solid State 

Fermentation Using Aspergillus niger 

Weni Fitria Erfar, Dwi Rahmadani, Fauzi, Yunardi 

Chemical Engineering Department, Syiah Kuala University 

Patchouli (Pogostemon cablin benth) is one of tropical plants which 

produce essential oil, so-called patchouli oil. It is well known that oil is 

present in all parts of the patchouli plant, however high oil content is 

found in the leaf portion of the plant. Traditional patchouli oil in the 

Province of Aceh is usually obtained from distillation of dried patchouli 

leaves in drum using a simple steam boiler. However, the problems 

encountered in the traditional patchouli oil distillation process include 

low yields, low patchouli alcohol content and the presence of metal 

content in the produced oil due to the contact between oil and drum 

wall. Increasing the oil recovery (yield) requires particular pretreatment 

to allow the oil coming out from the glands of the leaves. Particular 

enzymes produced from the activity of microbes have been known to be 

effective to break the gland wall.  This become the basis of the present 

research which utilized Aspergillus niger in the solid state fermentation 

as pretreatment to improve the oil recovery.  The fermentation time was 

varied of 3, 5, and 7 days, while the control experiment was also 

conducted without addition of Aspergillus niger. The dried fermented 

patchouli leaves were then extracted using n-hexane as a solvent. The 

results of the research showed that there is a significant increase in 

terms of oil produced after the solid state fermentation. The oil recovery 

(yield) of 4.3%; 7%; and 7% were obtained from leaves fermented for 3, 

5, and 7 days, respectively.  in a row is. The results GC-MS analysis 

demonstrated a significant increase in the level of patchouli alcohol of 

71.44%; 70.27%; and 68.25% resulted from leaves fermented for 3, 5, 

and 7 days, respectively.  On the basis of the research results, it is 

concluded that solid state fermentation of patchouli leaves with 

Aspergillus niger improves not only the quantity of patchouli oil 

produced but also the quality of this essential oil. 
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The Impact Of Redistilation Temperature Using Rotary Vacuum 

Evaporator Toward Aceh Patchouli Oil Quality 

Z Munanda1, S Muhammad2,3, I Machdar2,3,Yunardi2,3, K Mizar2,3, M 

Irawan2,3 

1Graduate School of Chemical Engineering, Universitas Syiah Kuala 
2Department of Chemical Engineering, Universitas Syiah Kuala  

3Atsiri Research Center (ARC)-PUI Nilam Aceh, Universitas Syiah Kuala 

Patchouli oil is one of the most important essential oil commodities in 

Indonesia. At present the Special Region of Aceh, especially Aceh Jaya, 

Gayo, West Aceh, South and Southeast Aceh, is still the largest 

patchouli plant center in Indonesia. So that many Aceh patchouli 

artisans sell their patchouli products to industries. However, there are 

several obstacles in this industry that cause the prices of patchouli oil 

products to become unstable and reduce the competitiveness of the 

national patchouli oil industry. One innovation that can be done to 

improve competitiveness is to make isolate products from patchouli oil 

which has a high selling value, namely patchouli alcohol (PA). PA 

isolation from patchouli oil can be done by a combination of vacuum 

distillation. In this study begins with a vacuum distillation process of 

patchouli oil. Patchouli oil used is taken from sources refined by Aceh 

farmers. Variable variable is refining temperature. The distillation 

temperature is set at 120, 125, 130, 135, 145, 155, 165, and 175oC. 

Patchouli oil was analyzed with patchouli alcohol, specific gravity, 

refractive index and acid number. The results showed that the value of 

patchouli oil refractive index increased from 1.507 to 1.512; density 

increased to 1.005 g/ml; acid number increased slightly from 5.5 to 5.8; 

and patchouli alcohol increased from 34% to 65.9%. 

SEPARATION OF CITRONELLAL, CITRONELLOL AND GERANIOL 

FRACTIONS OF CITRONELLA OIL BY VACUUM FRACTIONAL  

DISTILLATION 

Meika Syahbana Rusli1, Egi Agustian2, Imastia Rahma Siwi2 

1Departement of Agroindustrial Technology, Faculty of Agricultural 

Technology, Bogor Agricultural University  

 2Research Center for Chemistry – Indonesian Institute of Science 

One of the parameters indicating the purity of citronella oil is the content 

of the main compounds: citronellal, citronellol, and geraniol, all of which 

determine the fragrance intensity and price of the citronella oil itself. The 
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aim of this research is to obtain the optimum amounts of citronellal, 

citronellol, and geraniol fractions by vacuum of fractional distillation 

technology. The separation process was held in 5 - 4 mBar vacuum 

pressure and the variation of reflux ratio 10:10, 20:10, 30:10. The 

optimum amounts of citronellal, citronellol, and geraniol was obtioned in 

the variation of reflux ratio 10:10, they are 90.670 %, 41.101 %, and 

53.581 % respectively. 
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Session C-1  
Essential Oils Analytical and Quality Measurements 

Chair: Dr. Khairan 

Room: Medina 1, Second Floor 

Time : 13.30-15.30 
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FORMULATION AND PHYSICOCHEMICAL PROPERTIES OF KAFFIR 

LIME OIL-IN-WATER BEVERAGE EMULSIONS CONTAINING 

VITAMIN E : STABILITY AND PERCEPTION TEST 

Vincentius Johar, Elvina Dhiaul Iftitah, Uswatun Hasanah 

Chemistry Department, Faculty of Sciences, University of Brawijaya, 

Indonesia 

Essential oil and vitamin E components inside baverage emulsion 

became interesting subject for get new value for fast moving customer 

goods (FMCG) market. In this study, stability and perception test on 

formulation and physicochemical properties of kaffir lime oil in water 

beverage emulsions containing vitamin E was investigated. The main 

ingredients of beverage emulsions are water, high fructose corn syrup 

(HFCS), arabic gum as an emulsifier, vitamin E, and kaffir lime oil as 

flavouring. Stability of oil-in-water emulsion was observed by measuring 

physicochemical properties : turbidity, total solute (TDS), refractive 

index of sugar dissolved, acidity, alkalinity, and conductivity. Perception 

test was observed by hedonic test from some of panelist on each 

formulation. Result showed that spontaneous emulsion stable with F2 

formula of 800 ml water, 200 ml HFCS, 10 gram arabic gum, 0,5 gram 

vitamin E,  and 0,2 ml kaffir lime oil on stirring 1000 rpm. The F2 

formulation stable for 5 days observation with 150 (±2) nTU in turbidity, 

99 mg/L for TDS, 190 μS/cm for conductivity and ⁰brix 14,3-14,6 for 

refractive index of sugar. Contrary on acidity and alkalinity, we obtained 

that pH was decrease from 7,82 until 6,63. On the other hand, hedonic 

test of F2 formula has a good perception for visibility, odor, taste, and 

fresh sensation with best interval average. 

Gas Chromatography-Mass Spectrometry (GC-MS) Optimization 

and Method Development for Analysis of Essential Oils Authenticity 

Novi Nur Aidha, Retno Yunilawati, Irma Rumondang Lamria 

Badan Penelitian dan Pengembangan Industri, Kementerian 

Perindustrian, Indonesia 

Essential oils widely used as fragrances and flavor in the food and 

cosmetics industry, and in the medical and pharmaceutical fields for 

various effects. The demand increasing of essential oil caused the cases 

of adulteration that effect of the authenticity of essential oil. The 

authenticity is important in ensuring the quality of essential oil. This 

study was aimed to analyze the authenticity of essential oil use Gas 
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Chromatography-Mass Spectrometry (GC-MS) by determining its 

chemical component. The experiment included repeatability and limit of 

detection. GC performed on DB-5MS capillary column operated in 60⁰C-

240⁰C temperature programs. This method successfully applied to all 

type of essential oil with limit detection was 0,02% and good 

repeatability. This study will facilitate the scientific community by 

enhancing the efficient method for essential oil. 

Antimicrobial label of chitosan/ascorbic acid incorporated with 

lemongrass oil 

Retno Yunilawati1, Windri Handayani2, Agustina Arianita Cahyanintyas3, 

Bunda Amalia3, Cuk Imawan1 

1Department of Physics, Faculty of Mathematics and Natural Sciences, 

Universitas Indonesia 
2Department of Biology, Faculty of Mathematics and Natural Sciences, 

Universitas Indonesia 
3Badan Penelitian dan Pengembangan Industri, Kementerian 

Perindustrian, Indonesia 

Essential oils have many compounds, and known them for their benefits 

like antimicrobial properties. Lemongrass oil is one of the essential oil 

which potential to be used as antimicrobial agent in active packaging. 

This study was conducted to determine the antimicrobial activity of 

chitosan/ascorbic acid enriched with lemongrass oil. Lemongrass oil 

was tested on Gram-positive bacteria Staphylococcus aureus and Gram-

negative bacteria Escherichia coli using paper dish method. From the 

result obtained lemongrass oil has antimicrobial activity on Gram-

positive and negative bacteria. Lemongrass oil was incorporated in 

chitosan/ascorbic acid  by casting in varying concentration of 

lemongrass oil. The label was tested on Gram-positive bacteria 

Staphylococcus aureus and Gram-negative bacteria Escherichia coli. 

The result showed the label has antimicrobial activity both of them with 

the diameter of inhibition zone maximum about 35 mm. The lemongrass 

oil was also characterized using Gas Chromatography-Mass 

Spectrometry to determine the levels and presence of compounds 

suspected of having antimicrobial activity. 
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THE ANTIBACTERIAL EFFECT FROM COMBINING CINNAMON, 

PATCHOULI AND CORIANDER ESSENTIAL OILS 

Windri Handayani 

Departemen Biologi, FMIPA, Universitas Indonesia 

Essential oils are dynamic organic liquids that work in synergy with each 

other. In general, essential oils work better when mixed with other 

essential oils. Every essential oil has many compounds, and known them 

for their benefits like healing properties and aromatic compound. When 

mixing essential oils between one oil and another, they can compensate 

for their strengths and weaknesses of each. In this research, Cinnamon, 

Patchouli and Coriander essential oil combined to strengten their 

antimicrobial activities. Variation is done by combining between 2 to 3 

types of essential oils at different ratios, namely 1:2 and 2:1, and 1:1:2 

and 1:1:0.5. Furthermore, the oil was tested on Gram-positive bacteria 

Staphylococcus aureus and Gram-negative bacteria Escherichia coli 

using the paper disk method and vapor test. From the results obtained it 

is known the strength of the antibacterial activity when atisiri oil is in 

direct contact with microorganisms and the strength of volatile 

compounds of essential oils in inhibiting antimicrobial activity. The 

sssential oils were also characterized using Gas Chormatography Mass 

Spectroscopy to determine the levels and presence of compounds 

suspected of having antimicrobial activity. The results show the weakest 

EO combination were when using patchouli and coriander. Meanwhile, 

the strongest when testing paper disks and the vopur test is a 

combination of cinnamon and patchouli, cinnamon and coriander, 

cinnamon, patchouli and coriander. 

Antimicrobial effect of concord paper containing with lemongrass 

oil against Escherichia coli and Staphylococcus aureus 

Bunda Amalia 

Balai Besar Kimia dan Kemasan 

The use of Concord paper as label antimicrobial in food packaging is a 

form of active packaging that can be used to extend the shelf life of 

food. Lemongrass oil is one of essential oil that is potential when used as 

antimicrobial. In this study, the antimicrobial effect of label made from 

concord paper which incorporated with lemongrass oil in varying 

concentrations was tested against the bacteria Eschericha coli and 

Staphylococcus aureus using disk inhibition zone method. From these 
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results showed the label has antibacterial activity with the diameter of 

inhibition zone maximum about 35 mm. This antimicrobial label is also 

tested using FTIR. In addition the lemongrass oil was tested using Gas 

Chromatography-Mass Spectrometry to determine the levels and 

presence of compounds suspected of having antimicrobial activity. From 

the results of the antibacterial test can be seen that the use of 

antibacterial label is promising when used for food safety with a 

prolonged shelf life. 

Quality Characteristics and Antibacterial Activity of Transparent 

Soap with Addition of Cananga Oil (Cananga odorata) 

Rulita Maulidya, Yuliani Aisyah, Dewi Yunita 

Department of Agricultural Industry Technology, Faculty of Agriculture, 

Universitas Syiah Kuala 

Cananga (Cananga odorata) oil is one of natural fragrance sources 

extracted from cananga flowers that can be used as an antibacterial 

agent so that cananga oil can be added in soap making formulations. 

Therefore, the purpose of this study was to determine the cananga soap 

formulation using Virgin Coconut Oil (VCO) and palm oil as well as to 

characterise the quality of the transparent soap. This study used a 

completely randomized design (CRD) with a factorial pattern consisting 

of two factors and three replications. The type of oil (VCO and palm oil) 

and the cananga oil concentration (0% (control), 0.5%, 1%, and 1.5%; 

w/v) were factors in this study. Water content, free alkali levels, pH, 

hardness, foam stability and antibacterial activity were analysed. 

Staphylococcus aureus and Escherichia coli were used for antibacterial 

activity test. The results showed that the soap made from VCO oil and 

1.5% cananga oil was the best formulation. The characteristics of the 

transparent soap were water content of 1.81-4.39%, free alkali content 

of 0.63-0.96%, pH of 11.33-11.81, hardness of 0.042 - 0.065 mm/g/s, 

and foam stability of 69.70-85.45%. However, the soap was only able to 

inhibit the growth of Staphylococcus aureus with a diameter of inhibitory 

area of 8.1-11.0 mm. Further research is needed to reduce the levels of 

free alkali in soap. 
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Antioxidant and Antimicrobial Activities of Biotransformation 

Product of Citronella Oil (Cymbopogon nardus (L.) Rendle) 

Yelfi Anwar1, Elvina Dhiaul Iftitah2, Partomuan Simanjuntak3, Shirly 

Kumala4 

1Fakultas Farmasi Universitas 17 Agustus 1945 Jakarta 
2Departemen KImia, FMIPA, Universitas Brawijaya, Malang 

3Laboratorium Pusat Bioteknologi, LIPI, Cibinong 
4Fakultas Farmasi Universitas Pancasila 

Cymbopogon nardus (L.) Rendle or citronella is one of the essential oils 

as an export commodity from Indonesia. The main components of 

Cymbopogon nardus (L.) Rendle are citronellal, citronellol and geraniol. 

Geraniol can be biotransformed with Aspergillus niger to produce 

linalool and other compounds. This study aims to test the antioxidant 

activity of biotransformation product of citronella oil and their activity 

against Propionobacterium acne and Staphylococcus aureus. The 

antioxidant activity test was carried out by the DPPH method and the 

antibacterial activity of Propionobacterium acne and Staphylococcus 

aureus was carried out by the disk diffusion method. Antioxidant test 

conducted by Free radical scavenging method with DPPH reagent 

obtained IC50 results of linalool fraction, geraniol fraction, citronella oils 

were 30.93 mg / ml, 28.01 mg / ml, 1.24 mg / ml. The antibacterial 

activity of Propionobacterium acne and Staphylococcus aureus fraction 

of geraniol and geraniol standard is at a concentration of ≥ 5% v / v. The 

antibacterial activity of Propionobacterium acne and Staphylococcus 

aureus citronella oil are respectively at a concentration of ≥ 5% w / v and 

≥ 7.5% v / v. The antibacterial activity of Propionobacterium acne and 

Staphylococcus aureus from linalool standard is at a concentration of ≥ 

10% v / v. But there is no antibacterial activity of Propionobacterium 

acne and Staphylococcus aureus in the linalool fraction. The Citronella 

oil antioxidant activity (IC50 1.24 mg/ml) is greater than geraniol fraction 

(IC50 28.01 mg / ml) and linalool fraction (IC50 30.93 mg / ml). 

Antibacterial activity of Propionobacterium acne and Staphylococcus 

aureus fraction of geraniol (≥ 5% v / v), geraniol standard (≥ 5% v / v), 

citronella oil (≥ 5% v / v in Propionobacterium acne and ≥ 7.5% v / v) in 

Staphylococcus aureus) is greater than the linalool standard (≥ 7.5% v / 

v). 
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Evaluation of Antibacterial and Antioxidant Effects of Mix Essential 

Oil for Oral Health Care 

Juniarti1,2,3, Moch Abdussalam3, Indah Permata Yuda3, Indra Kusuma2,4,5 

1Biochemistry Department, Faculty of Medicine, YARSI University, 

Jakarta, Indonesia 
2Magister of Biomedical Science, Graduate School, YARSI University,  

3Herbal Research Center, YARSI University, Jakarta, Indonesia 
4Physiology Department, Faculty of Medicine, YARSI University, Jakarta, 

Indonesia  
5Stem Cell Research Center, YARSI University, Jakarta, Indonesia 

Essential oil have some antioxidant and antimicrobial properties. The 

aim of this study was to determine the chemical compounds, antioxidant 

and antimicrobial activities of essential oil. The analysis of the mix 

essential oil was carried out using gas chromatography mass 

Spectrometry. The antioxidant activity of the essential oil was also 

evaluated using 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical 

scavenging assay. Antimicrobial properties of the essential oil were 

assessed against Enterococcus faecalis, Streptococcus mutans, 

Streptococcus sanguinis using the disk diffusion method. Free radical 

scavenging potentials showed values for IC50 in 194 µg/ml for mix 

essential oil, which are close to the natural antioxidant (ascorbic acid) 

with an IC50 of 2,98 µg/mL. The major of mix essential oil were α-Pinene 

(24.54 %), D-Limonen (18.00 %), cis-1-methyl-4-(1-methylethenyi)-l-

Cyclohexane (14.95), 3-Carene (8.92 %), L-menthone (8.26) and β-

pinene (5,72%). 

Application of chromatographic methods to analyze Eucalyptus oil 

from Eucalyptus citriodora and Cannabis sativa L from Cannabis 

plants in developing investigation of adulterated oil products 

Simon H Sidabukke1, Muhammad Taufik2, Mariany Razali3, Zul Alfian2, 

Desi Ardilla4, Ebenezer Manullang5 

1Natural resource and Environmental Management Department, 

Universitas Sumatera Utara 
2Chemistry Department, Faculty of Mathematic and Natural Science, 

Universitas Sumatera Utara 
3Pharmacy Department, Universitas Tjut Nyak Dhien 

4Agricultural Technology Department, Universitas Muhammadiyah 
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Sumatera Utara 
5PT. Toba Pulp Lestari Tbk, Indonesia 

The cases of adulteration in essential oil products have increased in the 

last few decades. The investigation method of product adulteration must 

be continuously improved in order to assist the government in testing of 

the compounds. Chromatographic methods have been developed to 

provide maximum results in the qualitative and quantitative 

determination of products that have been adulterated (Eucalyptus 

citriodora and Cannabis sativa L). The  purposive sampling method has 

been developed. Essential oils from Eucalyptus citriodora was obtained 

through distillation, the maceration coupling electrosynthetic process 

was used to extract essential oils from Cannabis plants (Cannabis sativa 

L). Thin layer Chromatography was used to qualitatively analyze of the 

active compounds based on Rf values. The GCMS method was applied 

to produce active compounds in quantification. α sineol was were 

obtained of 24% and Δ9 THC of 5.4 ppm. However this method can be 

developed as part of the process of investigating oil products that have 

been adulterated in Indonesia. 

Vapor Pressure Measurement and Data Correlation of Pure 

Citronellal and Citronellol with Ebulliometer 

Aji Hendra Sarosa, Rama Oktavian, Luthfi Kurnia Dewi 

Chemical Engineering Department, Faculty of Engineering, Brawijaya 

University 

Citronellal and Citronellol are considered as important compound in 

essential oil. Those compounds can be extracted from several natural 

products such as kaffir lime oil and java citronella oil. Purification 

process is still required to obtain Citronellal and Citronellol with high 

purity. Phase equilibrium plays major role in separation and purification 

process design of citronellal and citronellol. However, the phase 

equilibrium data for those two compunds are still very limited. This study 

measured the vapor pressure data of pure compund of citronellal and 

citronellol by using ebulliometer. Data obtained from this measurement 

were then correlated with Antoine equation to determine the Antoine 

coefficient parameter for both pure compounds. From the measurement 

performed in this study, citronellal obviously has higher volatility than 

citronellol and the vapor pressure data are well correlated with Antoine 

equation with deviation of 0.86% and 0.52% for citronellal and citronellol, 

respectively. 
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Characterization of Shellac Hydrolysis from Kesambi (Schleicera 

oleosa Merr) as an Intermediate Compound for Fragrance Shyntesis 

Retno Yunilawati1, Dwinna Rahmi2, Chicha Nuraeni2, Arief Riyanto2, 

Novinci Muharyani3, Pujo Sumantoro3, Murgunadi Murgunadi3, Nur 

Hidayati2 

1Department of Physics, Faculty of Mathematics and Natural Sciences, 

Universitas Indonesia 
2Badan Penelitian dan Pengembangan Industri, Kementerian 

Perindustrian 
3Pusat Penelitian dan Pengembangan Perum Perhutani 

Shellac is the purified material obtained from secretion of female insect 

Laccifer lacca Kerr on selected plant, one of them is Kesambi 

(Schleicera oleosa Merr).  Shellac contains almost 80% polyester which 

can be hydrolyzed to ester compounds such as aleuritic acid which is an 

intermediate compound for the fragrance synthesis of perfume industry. 

One of the problems in the shellac hydrolysis is the presence of natural 

dyes (laccaic acid) which interfere the hydrolysis process and affect the 

purity of the hydrolysis products. In this research, hydrolysis wa carried 

out by first removing the natural dyes of shellac. The hydrolysis results 

were characterized using Gas Chromatography Mass Spectrometry to 

determine the type of ester and its composition. Analysis results showed 

that hydrolysis has produced esters with different types and 

compositions with hydrolysis without removing the natural dyes, but 

obtained better purity. Therefore, shellac hydrolysis by removing its 

natural dyes can be considered for the production of esters from 

shellac, especially aleuritic acid. 
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Session D-1   
Studies on Applications and Uses of Essential Oils 

Chair: Dr. Irfan 

Room: Medina 2, Second Floor 

Time: 13.30-15.30 
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The fraction of Cymbopogon nardus (L.) Rendle Effect on Mosquito 

Repellent Activity Test 

Yelfi Anwar 

Fakultas Farmasi, Universitas 17 Agustus 1945 Jakarta, Indonesia 

Background: Citronella oil of Cymbopogon nardus (L.) Rendle has been 

shown to mosquito repellent in vitro. Objective: This study aimed to 

prove the efficacy of the fraction of essential oil of Cymbopogon nardus 

(L.) Rendle by examining topical mosquito repellent activity by the 

volunteers model in human experimentally. Materials and Methods: 

Probandus were divided into five experimental groups, negative and 

positive control groups.  The volunteers were applying a fraction of 

Cymbopogon nardus (L.) Rendle before the examination, by topical of 

the fraction of Cymbopogon nardus (L.) Rendle. The time and amount of 

mosquito in each group were observed and the percentage of the 

protective effect against mosquito (survival rate) was calculated. 

Mosquito time was observed on volunteers. Results: The citronellol 

fraction of Cymbopogon nardus (L.) Rendle showed mosquito repellent 

activity due to preventing the mosquito. The protection of mosquito is 

95% compared with the other fractions and negative control. 

Conclusion: Based on these results, citronellol fraction has a potential 

effect as a mosquito repellent agent. 

The Medical Benefits of Vetiver Essential Oil 

Handi Suyono1, Deby Susanti2 

1Faculty of Medicine, Widya Mandala Catholic University Surabaya 
2Aesthetic Medicine Practice, Indonesia 

Vetiver essential oil (VEO) has been used century ago for religious and 

medical purposes. Vetiver plants are cultivated in tropical and 

subtropical countries. VEO contains sesquiterpenes compounds. VEO 

can be applied to treat neurological, psychiatric, dermatological, and 

musculoskeletal disorders. VEO has low toxicity and no carcinogenic 

effect. VEO has some pharmacological mechanism in medical 

treatments. The possible mechanisms are gamma aminobutyric acid 

(GABA) potentiation, antioxidant, antiinflammation, antistress, tissues 

regeneration, antimicrobe, and cytotoxic against cancer. VEO can be 

applied as topical and oral treatment. 
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Effect of 10% Lavender Essential Oil Balm on Serum Cortisol Level 

in Male Wistar Rats 

Christian Jaya Sumarto Putra 

Universitas Katolik Widya Mandala Surabaya 

Lavender (Lavandula angustifolia) is a Mediterranean plant that have 

developed throughout the world and often used as aromatherapy for 

relaxation. Balm is one of the topical drug forms that effective for 

patients with very dry skin and has a higher potency and greater drug 

penetration. Therefore, this study was conducted to determine the effect 

of 10% lavender essential oil balm on serum cortisol level. This study 

used 36 male Wistar rats divided into 4 groups (negative control = no 

stressor; positive control = stressor only; placebo = stressor + placebo; 

L1 = stressor + Lavender 10%), the forced swim test was given as the 

stressor. Serum cortisol levels were analyzed using the Kruskal-Wallis 

Test (p<0.05) and continued with the Mann-Whitney Test (p<0,05). The 

result of the serum cortisol levels analysis showed that 10% lavender 

essential oil balm significantly (p=0.009 and p=0.041) decreased the 

serum cortisol levels in rats compared to negative control group and 

positive control group (663.755 ± 53.98 (L1), 724.184 ± 14.23 (K-), and 

697.594 ± 46.09 (K+)). This results indicate that lavender essential oil 

balm can be used as an alternative treatment to relieve stress but should 

be further researched for other biochemical parameters. 

Study of Conjugation Reaction between Citronellal and L-Tyrosine 

and Its Antimicrobial Properties against Bacteria and Fungi 

Rila Suryani1, Muhammad Nazar1, Kartini Hasballah2, Hardi Yusuf3, 

Khairan4 

1Department of Chemistry, Universitas Syiah Kuala 
2Faculty of Medicine, Universitas Syiah Kuala 

3Herbal Medicine Research Centre, Universitas Syiah Kuala 
4Department of Pharmacy, Universitas Syiah Kuala 

The study of citronellal with L-tyrosin conjugation for antimicrobial 

properties has been conducted. The aim of this study to determine the 

relationship stucture between two compounds citronellal and L-tyrosine 

on antimicrobial activity against Staphylococcus aureus, Escherichia 
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coli, and Candida albicans. The reaction product showed was 

characterized by TLC and IR spectrophotometry. The product was 

yellow-white solid amophous with the Rf value was 0.84 and the 

percentage of yield was 71.12%. The FT-IR spectra peak at 3205.69 cm-

1 is represented the N-H stretching vibration, the presence of L-tyrosine, 

while the spectra appears at 1460.11 - 1438.90 cm-1 are represented 

the C=N which derive from imine or immonium from shift base reaction 

between citronellal and L-tyrosine. The antimicrobial activity were 

determined by well diffution method and the results showed a moderate 

inhibition at concetration used. These antimicrobial properties indicates 

that the activity has relationship to structure compound of conjugation 

product. 

Effect of Essential Oil of Cedarwood (Cedrus atlantica) Against 

Serum Cortisol Levels in Rats Which were Given Stressor 

Jose Giovanny 

Faculty of Medicine, Widya Mandala Catholic University 

Stress is a response of the body to any demand that can affect the 

body’s endocrine system such as the release of cortisol into the 

bloodstream. Essential oils have been widely used for stress treatment 

because they have a calming effect. One of them is cedarwood essential 

oil. This study was conducted to determine the effect of cedarwood balm 

against serum cortisol levels in rats which were given stressor. In this 

study wistar male rats were randomly selected. This animals were 

exposed to forced swim test as stressor and then they were given 

cedarwood balm. We used 3 groups, the first group were given a daily 

forced swim test and applied cedarwood balm on the shaved back, the 

second group were given a daily forced swim test only, the third group 

were given nothing. Their serum cortisol levels was measured by ELISA 

test after 30 days. Result were analyzed by Kruskal wallis test for all 

group and man whitney test as a post test (p < 0,05). Serum cortisol 

level was significantly lower in cedarwood balm group then the other 

groups. When the all group were compared, serum cortisol level was 

significantly different (p = 0,018). In conclusion this indicates that 

cedarwood balm affect the endocrine regulatory mechanism to modulate 

stress responses. 
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Stress reduction effect of wood essential oil flavours on Chronic 

Unpredictable Mild Stress (CUMS) mice 

Akiho Fukuoka, Kosei Yamauchi, Toru Mitsunaga 

Faculty of Applied Biological Sciences, Gifu University, Japan 

Chronic stress is a risk factor in the development of cognitive decline 

and even Alzheimer’s disease. Alternative and complementary medicine 

using essential oils is gatharing attention one of the treatment that 

symptom. We investigated the effect of wood essential oils in Chronic 

unpredictable mild stress (CUMS)  mice. Therty male ICR mice divided 

into five groups (n = 6); the vehicle, CUMS, CUMS+Sugi, CUMS+Hinoki, 

CUMS+Hiba were used. The CUMS mice was loaded CUMS stimulation 

for 6 weeks. Mice were administered each essential oils for 15 min by 

inhalation just after the stress loaded for same period. Then, mice were 

tested with the sucrose preference test every week. After CUMS load for 

6 weeks, Elevated plus maze, Novel object recognition test and Y-maze 

were used to evaluate cognitive function. Saliva α-amylase activity and 

serum corticosterone concentration were measured by each kit. In novel 

object recognition test, the time showing an intrest to novel object was 

decreased by CUMS load, while the mice inhaled essential oils slightly 

made the time longer. Saliva α-amylase activity was increased by CUMS 

load, and inhalation of only Sugi and Hiba essential oils slightly 

decreased. Serum corticosterone concentration was increased by 

CUMS load, and essential oils significantly decreased. The saliva α-

amylase level has not changed compared to the control, but the 

corticosterone level is decreased when the mouse inhaled the essential 

oil flavors, which suggesting the essential oil inhalation has an 

improvement effect on the stress response not via the sympathetic-

adrenal-medullary (SAM) axis but via the hypothalamic-pituitary-adrenal 

(HPA) axis. Since it’s said that corticosterone is an index of HPA axis 

and  gives a damage to the hippocampus to defect a memory and 

learning behavior, our result gives the improvement especially novel 

object recognition test. 
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Anti-stress activity of the essential oil flavor from Alpinia zerumbet 

var. Excelsa 

Chiaki Sugama, Kosei Yamauchi, Tohru Mitsunaga 

Gifu university, Japan 

Alpinia zerumbet, belonging to the Zingiberaceae family, is a perennial 

plant that is distributed widely in subtropical and tropical regions in 

South Asia. Its leaves are used as the traditional food and medicine for 

the treatment of common cold. In Japan, there are two species of 

alpinia, A. zerumbet (shima) and its variant A. zerumbet var. excelsa 

(tairin).  Bioactivity of essential oils (EOs) from these leaves have been 

reported so far, e.g. anti-oxidant and anti-melanogenic activities. The 

EOs from tairin have more effective than that from shima. In addition, 

these EO is very popular as good smell and relaxation oil to the Okinawa 

people. However, there are few academic reports about the bioactive 

functions of the EO flavor. In this report, the effect of the olfactory 

stimulation by tairin EO flavor on sympathetic nerve activity and anti-

stress activity are investigated using rat and mouse. Tairin EO was 

extracted by steam distillation and its chemical composition was 

analyzed by GC-MS. The data revealed the main components are 

sabinene, 1,8-cineol, γ-terpinene and terpinen-4-ol. EO flavor 

suppressed the sympathetic nerve activity of rat and 1,8-cineol, one of 

the main compounds, contributed to the effect. Because of the 

suppression of sympathetic nerve activity, EO possibly reverse the 

sympathetic nerve hyperactivation by several stresses reading to the 

anti-stress activity. Briefly, mice stressed by restraint bred under the EO 

atmosphere. After the dissection, serum corticosterone and salivary α-

amylase level, well known as the stress related hormones, were 

measured. Restraint stress increased these stress related hormone 

levels and tairin EO flavor decreased these factors, especially α-amylase 

level was decreased significantly.  These results suggest that tairin EO 

has anti-stress activity and is expected to prevent the stress-related 

psychoneurological disorders. 

Antibacterial and Fungal Activity Test on Methicillin-Resistance 

Staphylococcus aureus (MRSA) and Candida albicans using Aceh 

Hi-Grade Patchouli Oil 

L. Adhayani1, R. Ristianti1, R. Ramadhani1, Mudatsir1, S. Muhammad2,3, Y. 

Aisyah2,4 

1Department of Micribiology, Medical Faculty, Universitas Syiah Kuala 
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2Atsiri Research Center (ARC)-PUI Nilam Aceh, Universitas Syiah Kuala 
3Chemical Engineering Department, Universitas Syiah Kuala 

4Agriculture Faculty, Universitas Syiah Kuala 

Aceh patchouli oil has a unique characteristic that has a lot of active 

organic compounds with antibacterial and antifungus activities. This 

study will elaborate the inhibitory capacity of Aceh patchouli oil that has 

been redistilled using the Rotary Vacuum Evaporator at the Atsiri 

Research Center (ARC), Syiah Kuala University. The patchouli crude oil 

is taken from Aceh Jaya Regency which is then redistilled at a 

temperature of 1300C with a vacuum pressure of 0,00004 atm. This 

vacuum redestilation produced hi-grade patchouli oil consisting of light 

and heavy fraction which were both tested for the inhibition at the 

bacterium of Metichilin Resistance Staphylococcus aureus (MRSA), 

Staphylococcus aureus and fungal of Candica albicans. The used 

materials are isolates of the bacteria of MRSA, patchouli oil heavy 

fractions and light fractions with various concentrations, agar nutrient 

media Nutrient Agar (NA) and media Mueller Hinton Agar (MHA). The 

patchouli oil concentration were done by mixing patchouli oil with 

ethanol solution. Patchouli oil concentrations tested in this study were 

80%, 40%, 20%, and 10%. Maximum inhibitory was obtained at 

concentration of 80% with average inhibition zone of patchouli oil light 

fraction of 9,58 mm, 7,53 mm, 7,13 mm and patchouli oil heavy fraction 

of 9,27 mm, 8,37 mm, 8,27 mm. The results showed that the light and 

heavy fraction of Aceh hi-grade patchouli oil had the inhibitory capacity 

for MRSA, Staphylococcus aureus and Candica albicans. 

Antiancer activity of Essential Oil/Extracts From Nutmeg Plant 

(Myristica fragrans Houtt) 

Binawati Ginting1, Rahmad Mojahit2, Elly Sufriadi1 

1Fakultas MIPA, Universitas Syiah Kuala, Banda Aceh, 23111, Indonesia 
2Balai Besar Penelitian dan Pengembangan Tanaman Obat dan Obat 

Tradisional, (B2P2TOOT) Tawangmangu, Karanganyar, Jawa Tengah, 

57792, Indonesia 

Nutmeg (Myristica fragrans Houtt) including root, seed, fruit, and bark 

parts and testing the properties of essential oils / extracts from each part 

of the plant as antioxidants have been reported. The nature of a material 

which is known to have antioxidant activity is generally thought to be 

anticancer. Antioxidant compounds can inhibit the rate of oxidation or 

neutralize free radicals, so it is considered a cancer prenetive agent 

because the excessive of free radicals can trigger cancer. 
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Phytochemical studies of essential oils and nutmeg plant extracts were 

carried out in this study. Extracts and essential oils from each part of the 

nutmeg plant were determined for their anticancer activity against MCF-

7 cells. The method of MTT assay (Microculture tetrazolium) which is 

based on the colorimetric reaction were used as anticancer activity test 

method. Then, the percentage of living cells was calculated for each 

sample and analyzed using SPSS probit, so that IC50 values were 

known. The results of anticancer activity testing with MCF-7 cells 

showed that the essential oils have low anticancer activity, but some 

extracts of nutmeg, especially ethyl acetate extract  have the strongest 

activity, with IC50 value was  41.26 ppm. 

The formation and stability of food grade nanoemulsion loaded 

cinnamaldehyde: Effect of surfactant types and surfactant to oil 

ratio 

 Asmawati1,2, Wan Aida Wan Mustapha1, Salma Mohamad Yusop1, 

Mohamad Yusof Maskat1, Ahmad Fuad Shamsuddin3 

1School of Chemical Sciences and Food Technology, Faculty of Science 

and Technology, Universiti Kebangsaan Malaysia, 43600, Bangi, 

Selangor Darul Ehsan, Malaysia. 
2Agricultural Product Technology Department, Faculty of Agriculture, 

Syiah Kuala University, Banda Aceh 23111, Indonesia. 
3Faculty of Pharmacy & Health Sciences, Universiti Kuala Lumpur Royal 

College of Medicine Perak, No 3, Jalan Greentown, 30450 Ipoh, Perak, 

Malaysia. 

The use of essential oils in food products was increasingly favored as a 

natural preservative. But due to their poor water solubility, low 

bioavailability and strong organoleptic properties, so it becomes 

complicated to apply directly to specific food products. The o/w 

nanoemulsions provide good solutions to improve the solubility, thermal 

stability and oral bioavailability of functional compounds or essential oils. 

This study was aimed to formulate o/w cinnamaldehyde nanoemulsions 

(CDNEs) using different type of surfactant and ratio to oil, determined 

the formation of nanoemulsions toward high pressure homogenisation at 

multi times of pass cycles, and characterized nanoemulsions which were 

shown the stability during storage for several days. CDNEs were 

produced using ternary food grade surfactant with span 80 (low HLB) 

and Tween 80 (high HLB), and surfactant to oil ratio of 5%:5%, 10%:5%, 

5%:10%, 7.5%:7.5% and 10%:10%. Coarse emulsions of CDNEs were 

prepared using high-speed stirrer and next immediately passed through 
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a APV-HPH at 900 bar for 2 times. The results show that CDNEs 

produced using Tween 80 has smaller droplet size, polidispersity index, 

and more stable for 5 days than Span 80. Surfactant to oil ratio of 

5%:5% gave the smaller droplet size and polidispersity index than other 

combination. Droplets size increase with unbalance surfactant to oil 

ratio, and increasing of surfactant to oil ratio also increasing of droplet 

size of CDNEs. The narrower droplets size distribution was obtained 

using Tween 80 at ratio surfactant to oil of 5%:5%, while the ratio of 

10%:10% more stable during storage for 14 days. 

Enhancing Marinade Functionality by Incorporating 

Cinnamaldehyde Nanoemulsion in Intact Meat Muscle 

Asmawati1,2, Wan Aida Wan Mustapha1, Salma Mohamad Yusop1, 

Mohamad Yusof Maskat1, Ahmad Fuad Shamsuddin3 

1School of Chemical Sciences and Food Technology, Faculty of Science 

and Technology, Universiti Kebangsaan Malaysia, 43600, Bangi, 

Selangor Darul Ehsan, Malaysia. 
2Agricultural Product Technology Department, Faculty of Agriculture, 

Syiah Kuala University, Banda Aceh 23111, Indonesia. 
3Faculty of Pharmacy & Health Sciences, Universiti Kuala Lumpur Royal 

College of Medicine Perak, No 3, Jalan Greentown, 30450 Ipoh, Perak, 

Malaysia. 

Cinnamaldehyde has been used in the foods to improve flavor, improve 

tenderness, and increase product shelf life. Directly application of 

cinnamaldehyde in selected food products becomes complicated 

because they have low water solubility and low bioavailability. This work 

was focused on the nanoencapsulation of cinnamaldehyde, an active 

compound of cinnamon oil into a marinade system. In order to preserve 

the compatibility with food matrices, the nanocapsules selected as 

delivery systems of cinnamaldehyde was based on nanoemulsions made 

of natural ingredients of the oil phase and the surfactant as emulsifier. 

The nanoemulsions was prepared by high pressure homogenization in 

order to reduce the droplet size below 200 nm and a pre-nano-

homogenized emulsion was used as control. The effect of 

nanoencapsulation systems on the marination performance was 

investigated by physicochemical performances and the rate of marinade 

diffusion for several different marination time. The results has been 

shown that the marinade uptake, texture, cooking yield, and diffusion 

rate of cinnamaldehyde nanoemulsion were greater than pre-nano-

homogenized emulsion. The longer the marinating times, the higher 
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marinade penetration into the meat muscles. Cinnamaldehyde 

nanoemulsion was delivered successfully into the meat muscle at a 

higher rate than the conventional way without nanoemulsions. 

Inhibition Test of Cantila Hand Sanitizer (CHS) Based on Aceh 

Patchouli Oil on the Growth of Staphyloccocus Epidermidis, E.Coli 

and MRSA Bacteria 

L. Adhayani1, R. Ramadhani1, R. Ristianti1, , Mudatsir1, S. Muhammad2,3 

1Department of Microbiology, Medical Faculty, Universitas Syiah Kuala 
2Atsiri Research Center (ARC)-PUI Nilam Aceh, Universitas Syiah Kuala 

3Chemical Engineering Department, Universitas Syiah Kuala 

Aceh patchouli oil contains many active components which have 

inhibitory properties against bacteria so that it is used for various health 

and beauty products. One of Aceh patchouli derivative product is 

Cantila Hand Sanitizer (CHS) gel produced by Atsiri Research Center 

(ARC), Syiah Kuala University. This study examined the inhibitory 

characteristics of CHS against Staphyloccocus Epidermidis, Escherichia 

Coli (E.Coli) and Metichilin Resistance Staphylococcus aureus (MRSA). 

Testing was done in vitro with the disk diffusion method. Bacterial 

culture was taken using sterile loop of 1-2 colonies, then put in a tube 

containing 0.9% NaCl and homogenized with a vortex. Further, the 

density of the bacteria was measured using a spectrophotometer to get 

the bacterial density according to McFarland Standard 0.5. The 

measurement with a spectrophotometer for bacteria was conducted at a 

wavelength (λ) of 625 nm with a range of absorbance values of 0.08-

0.10. The disc was then immersed in the CHS gel solution and allowed 

to stand for 30 minutes until the solution diffuses into the disc. The disc 

was also placed on Muller Hinton Agar (MHA) media which had been 

inoculated with bacterial suspension using sterile tweezers and 

incubated at 34-370C for 18-24 hours. Measurement of bacterial 

inhibition zones was done using calipers in units of millimeters (mm). 

The results showed that CHS has a fairly good inhibition zone of 8.50 

mm, 9.80 mm and 9.10 mm for Staphyloccocus Epidermidis, 

Escherichia Coli and Metichilin Resistance Staphylococcus aureus 

(MRSA), respectively. 
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Effect of different location on the chemical composition of essential 

oil of Perwali (Cinnamommum camphora) growing wild in East 

Kalimantan 

Harlinda Kuspradini, Sisilia Silau, Agmi Sinta Putri 

Forestry Faculty of Mulawarman University, East Kalimantan 

The several factors that specifically determine the chemical composition 

and yield ofthe essential oil obtained include seasonal and maturity 

variation, geographical origin, geneticvariation, growth stages, part of 

plant utilized and postharvest drying and storage. Even thesame species 

can be very different properties in the yield and chemical composition. 

In thepresent study we investigated the variation in the yield and 

chemical composition of theessential oils isolated from air dried leaves 

of Perwali essential oil from different location ofgrowth. As a result, the 

variations of some compounds were determined with respect tolocalities 

of collection. The oil yields on a dry weight basis were also varied. 

Production of Aceh’s hi-grade patchouli oil by adsorption using 

activated natural zeolite 

S. Muhammad1,2, Yunardi1,2, Marwan1,2, S. Kamaruzzaman1,2, Ernawati2,3, 

Z. Munanda1,2, S. Khairunnisa2, L. Adhayani4 
1Chemical Engineering Department, Universitas Syiah Kuala 

2Atsiri Research Center (ARC)-PUI Nilam Aceh, Universitas Syiah Kuala 
3Economic and Business Faculty, Universitas Syiah Kuala 

4Microbiology Laboratory, Medicine Faculty, Universitas Syiah Kuala 

As one of the world's patchouli oil producers, the quality of Aceh 

patchouli oil (Pogestemon Cablin, Benth) still contains high impurities. 

These impurities are caused by the iron content in the steam distillation 

process using a traditional extractor. High iron content is also carried 

out by the use of river water in the traditional processes. This research 

conducted an adsorption process using natural zeolite which was 

activated to produce hi-grade (high-quality) patchouli containing 

Patchouli Alcohol above 40%. Natural zeolite is activated chemically and 

physically using H3PO4 for 1 hour and heating at 4000C for 4 hours. 

The adsorption process was carried out using 100 ml of patchouli oil 

with a stirring speed of 100 rpm and contact time of 0, 30, 60, 90, 120, 

150, and 180 minutes. The natural zeolite with particles size of 200 mesh 

was used as adsorbents with weight variation of 0.1; 0.2; 0.5 and 1 gram. 

The results showed that hi-grade patchouli which met all SNI 

parameters have been obtained. The refractive index value rises up to 



2nd  ICEO 2019 

 Banda Aceh, 29-30 October 2019 

 68 

1.511, the acid number rises up to 5.780. Further, the level of Fe metal 

decreased to 2,554 mg/kg and also patchouli alcohol level increased up 

to 49.57%. 

Effect of temperature in increasing patchouli alcohol content of 

Aceh patchouli oil using a Rotary Vacuum Evaporator 

S. Muhammad1,2, Yunardi1,2, Marwan1,2, H. Meilina1,2, S. 

Kamaruzzaman1,2, Elly Sufriadi2,3, Z. Munanda1,2, K. Mizar1,2, M. Irawan1,2 

1Chemical Engineering Department, Universitas Syiah Kuala 
2Atsiri Research Center (ARC)-PUI Nilam Aceh, Universitas Syiah Kuala 
3Chemistry Departmen, Science and Mathematics Faculty, Universitas 

Syiah Kuala 

Patchouli Alcohol (PA) is a primary compound of patchouli oil which 

determine the quality and the price of patchouli oil on the international 

market. Aceh patchouli plant is among the best quality due to the 

highest PA content reaching 32%-34% obtained from the Gayo 

highlands. This research studies the effect of temperature in increasing 

PA level of Aceh patchouli oil by vacuum distillation process using a 

Rotary Vacumm Evaporator (RVE) to produce hi-grade patchouli with 

higher PA levels. At vacuum pressure, the process will separate the light 

fraction from patchouli oil in order to obtain a heavy fraction with optimal 

PA content. A fix amount of 300 ml of Gayo patchouli oil with 34% PA 

content produced by the community was placed in the RVE feed 

distillator with used vegetable oil as heating media. The separation took 

place at a vacuum pressure of 5pa (0.00004 atm), temperatures of 

120°C, 125°C, 130°C and 135°C with a rotation speed of 40 rpm. At 

each predetermined temperature, the process was stopped to remove 

the light fraction of patchouli oil and then the temperature was increased 

up to 165oC to get the heavy fraction yield and separated it from the 

residue. Patchouli oil heavy fraction was then evaluated for its PA 

content using Gas Chromatography Mass Spectroscopy (GCMS) and 

others characteristics such as specific gravity, refractive index and acid 

number. From the experiment, the final patchouli oils contain 43.93%, 

54.02%, 55.26% and 61.66% PA distilled at respective temperatures.  
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Physicochemical Evaluation Of the Essential Oil from Pandanus 

amaryllifolius Roxb 

Irma Sari, Hilda Maysarah, Meutia Faradilla, Miss Wan Azrin 

University of Syiah Kuala 

Pandanus amaryllifolius Roxb is well known as the only pandanus with 

scented leaves. It has been widely used as a food coloring and fragrant 

in southeast Asian dishes.  P. amaryllifolius leaves’ essential oil was 

extracted by steam distillation method. The essential oil obtained were 

subjected to Gas Chromatography-Mass Spectrum (GC-MS) for its 

chemical composition and its physicochemical properties such as 

physical appearance, odor, refractive index, specific gravity, optical 

rotation, solubility in alcohol and acid value were evaluated. The GC-MS 

analysis revealed 11 components consist of eucalyptol 61.26%, 3.7-

dimethyl, 1,3,6-octatriene 25.01%, 3,7-dimethyl, 1,3,7-octatriene 3.84%, 

1-methyl-2- (1-methylethyl) -benzene 3.49%, tridecane 1.23%, hexylene 

glycol 1.20%, beta-pinene 0.99%, dihydro-carveol 0.90%, gamma-

terpinene 0.87%, 2-methyldecalin 0.62%, and ethenyloxy-isooctane 

0.59%. The physicochemical properties of this essential oil were 

refractive index 1,600, specific gravity 1.1724, optical rotation (-) 8.66, 

solubility in alcohol 1: 2.7 and acid number 5.61, respectively. This 

experiment has provided scientific foundation for further utilization of 

Pandanus amaryllifolius leaves. 
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Electroporation and Electrolysis Pre-treatment Towards Yield and 

Quality of Nutmeg Seed Oil by Hydrodistillation 

Sukardi Sukardi, Defalky Kanasta 

Universitas Brawijaya 

Indonesia is one of the best quality nutmegs producing countries in the 

world. Essential oils are one of the benefits that can be obtained from 

seeds, mace, and nutmeg with oil reaches 5-16%. Distillation of the 

nutmeg seed already there produced the oil yield not optimal about 

1.381% so it needs to be pre-treated to increase the yield and quality of 

the essential oil. The application of Pulsed Electric Field (PEF) can be 

used to increase the yield and quality of nutmeg essential oil. Two types 

of outputs can be used for PEF, Alternating Current (AC = electrolysis) 

and Direct Current (DC= electroporation). The experimental design is a 

nested design using 3 factors. The first factor is electricity (AC and DC), 

the second factor is time exposure through 2 levels (3 minutes and 5 

minutes), the third factor is the magnitude of the PEF electric field 

through 3 levels (200 V / cm, 250 V / cm, and 300 V / cm). Analysis 

performed yield, specific gravity, and refractive index. The best 

treatment is the combination of electric treatment 350 v/cm with time 

exposure 420 s. those combinations increased yield 23,462%. Nutmeg 

essential oil has meet SNI standard 2388-2006 are specific gravity 0,866 

and refractive index 1,47753. Chemical constituent of nutmeg oil has 25 

component, 5 main components are sabinene 5,97%, γ–terpinene 

10,97%, terpineol 21,79%, safrole 11,68%, dan myristicin 24,90%. 

Esterification of Rhodinol Fraction with Acetic Anhydride Using 

Zeolite Catalysts 

Gadis Dian Anggreini, Maf'ud Cahayo, Masruri Masruri, Warsito Warsito 

Institut Atsiri Universitas Brawijaya 

This research has been conducted on the effect of esterification reaction 

in the chemical composition of rhodinol fraction from java citronella oil 

(Cymbopogon winterianus). The reaction process in this research is 

done at 230 ° C by using rhodinol fraction and acetic anhydride with 

zeolite as a catalyst. Based on the research, the optimum mole ratio of 

reactants is 1: 1 and the optimum reaction time is 1 hour. The% yield of 

citronelyl acetate and geranyl acetate are 74.06% and 95.92%. 
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Extraction of Eucalyptus oil from Eucalyptus grandis leaves using 

Trichoderma harzianum 

Desi Ardilla1, Muhammad Taufik2, Mariany Razali3, Zul Alfian2, Simon H 

Sidabukke4, Ebenezer Manullang5, Sri Ainun Fadilah2, Esrauli 

Tumanggor6 

1Agricultural Technology Department, Universitas Muhammadiyah 

Sumatera Utara 
2Chemistry Department, Faculty of Mathematic and Natural Science, 

Universitas Sumatera Utara 
3Pharmacy Department, Universitas Tjut Nyak Dhien 

4Natural resource and Environmental Management Department, 

Universitas Sumatera Utara 
5PT. Toba Pulp Lestari Tbk, Indonesia 

6Agricultural Technology Department, Universitas Muhammadiyah 

Sumatera Utara 

Post-harvest Eucalytus grandis leaves are slightly used and tend to be 

left to produce negative impacts on the environment. The Extraction 

Method by Distillation has various weaknesses, for example low yield 

and quality. This work developed a fermentation extraction method 

using Trichoderma harzianum with Potato Dektrose Borth as a medium. 

Eucalyptus oil was characterized including typical odor and clear color. 

The specific gravity, refractive index, and optical rotation, respectively 

0.921, 1.452, and -4̊. The GCMS method was developed to analysis of α 

cineol. The cineol levels obtained using this method were 40%. 

However, The fermentation method is one alternative to simple 

extraction of α cineol in eucalyptus oil. 

The Improvement of Myristicin Level in Nutmeg Oil as a 

Pharmaceutical Product by Low Pressure Distillation Process 

Meutia Busthan1, Abdul Thalib1, Aspiani1, Sulaiman Yahya1, Halimahtun 

Sa’diah1, Restu Ginanjar Wibowo1, 

Hesti Meilina2* 

1 Balai Riset dan Standardisasi Industri, Banda Aceh, Indonesia 

2 Chemical Engineering Department of Syiah Kuala University, Banda 

Aceh, Indonesia 

The most common distillation process of nutmeg oil in Aceh is steam 

distillation operating at atmospheric pressure. Based on the assessment 

to the field, the yield of nutmeg oil is around 10 - 12% and based on 

GCMS test, the nutmeg oil has miraclein levels of 10.59 - 15.77%. In this 
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research, distillation is carried out by a distillation process at low 

pressure. The pressure used is varied at 1, 0.5 and 0.2 bar. The 

selection of pressure is based on the vacuum capability of the vacuum 

pump used. Raw materials in the form of seeds and nutmegs aged 6-7 

months with a ratio of 70: 30. Distillation is carried out for 8 hours. The 

results of the distillation are taken in the first hour and at the end of the 

distillation time (8 hours). GC-MS test results, shows the lowest 

myristicin level was obtained at distillation with a pressure of 1 bar which 

is 17.28% and the highest mirysticin content was obtained at distillation 

with a pressure of 0.5 bar, which is 26.87%. The lowest yield of nutmeg 

oil was obtained at distillation with a pressure of 0.2 bar which was 4.7% 

and the highest yield was obtained at distillation with a pressure of 1 bar 

which was 7.11%. The color of the nutmeg oil obtained is white - pale 

yellow. The refractive index value of oil produced ranges from 1.4863 - 

1.4878. Nutmeg oil density is obtained in the range 0.903 - 0.907 g/ml. 

The solubility test in alcohol is obtained in a ratio of 1: 3. Based on the 

results, it can be concluded that the nutmeg oil from this study meets 

the SNI 2388-2006 nutmeg oil standard and has mirycitin levels above 

the average levels of nutmeg refined oil. This research has been carried 

out assessment of technometers with a TRL value of 5. 
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Characterization of Shellac Hydrolysis from Kesambi (Schleicera 

oleosa Merr) as an Intermediate Compound for Fragrance Shyntesis 

Retno Yunilawati1, Dwinna Rahmi2, Chicha Nuraeni2, Arief Riyanto2, 

Novinci Muharyani3, Pujo Sumantoro3, Murgunadi Murgunadi3, Nur 

Hidayati2 

1Department of Physics, Faculty of Mathematics and Natural Sciences, 

Universitas Indonesia 
2Badan Penelitian dan Pengembangan Industri, Kementerian 

Perindustrian 
3Pusat Penelitian dan Pengembangan Perum Perhutani 

Shellac is the purified material obtained from secretion of female insect 

Laccifer lacca Kerr on selected plant, one of them is Kesambi 

(Schleicera oleosa Merr).  Shellac contains almost 80% polyester which 

can be hydrolyzed to ester compounds such as aleuritic acid which is an 

intermediate compound for the fragrance synthesis of perfume industry. 

One of the problems in the shellac hydrolysis is the presence of natural 

dyes (laccaic acid) which interfere the hydrolysis process and affect the 

purity of the hydrolysis products. In this research, hydrolysis was carried 

out by first removing the natural dyes of shellac. The hydrolysis results 

were characterized using Gas Chromatography Mass Spectrometry to 

determine the type of ester and its composition. Analysis results showed 

that hydrolysis has produced esters with different types and 

compositions with hydrolysis without removing the natural dyes, but 

obtained better purity. Therefore, shellac hydrolysis by removing its 

natural dyes can be considered for the production of esters from 

shellac, especially aleuritic acid. 

Fast Quantitative Prediction of Patchouli Alcohol Content Using 

Near Infrared Reflectance Spectroscopy 

Zulfahrizal1,3, Hesti Meilina2,3, Agus A. Munawar*1,3  

1Department of Agricultural Engineering, Syiah Kuala University, Banda 

Aceh, Indonesia. 
2Department of Chemical Engineering, Syiah Kuala University, Banda 

Aceh, Indonesia. 
3Atsiri Research Center, Syiah Kuala University, Banda Aceh, Indonesia. 

The main purpose of this present study is to employ near infrared 

reflectance spectroscopy (NIRS) as a rapid and non-destructive method 

in determining patchouli alcohol (PA) of essential oil samples. Near 
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infrared spectra data, in form of transmittance spectrum were acquired 

and recorded for a total of 9 liquid essential oil samples from Aceh 

province. Prediction models, used to determine PA content were 

constructed by means of principal component regression (PCR) and 

partial least square (PLS) regression followed by leverage cross 

validation. The results showed that NIRS combined with PCR and PLS 

approaches can predict PA content of essential oil samples with 

maximum correlation of coefficient (r) is 0.94 and residual predictive 

deviation (RPD) index is 2.83 which categorized as good model 

performance. PLS provided and generated more accurate and robust 

prediction results compared to PCR method. Based on obtained results, 

it may conclude that NIRS was feasible to be used and applied as a fast 

quantitative method in determining quality attributes of essential oil 

samples 

.Near Infrared Spectroscopy as a Methods for Characterization, 

Authentication, and Adulteration of Citronellal Oil 

 *1,4Hesti Meilina, 2,4Zulfahrizal, 2,4Agus Arip Munawar, 3,4Elly Sufriadi 

1Chemical Engineering Department, Universitas Syiah Kuala, 

Banda Aceh, Indonesia 
2Agricultural Engineering Department, Universitas Syiah Kuala, 

Banda Aceh, Indonesia 
3Chemistry Department, Universitas Syiah Kuala, Banda Aceh, 

Indonesia   
4Atsiri Research Center (ARC)-PUI Nilam Aceh, Universitas 

Syiah Kuala, Banda Aceh, Indonesia 

Many valuable essential oils are produced in Indonesia, especially in 

Aceh Province, and the country has a significant potential for producing 

new and traditional essential oils for the international market. At present, 

quality control of natural plant products and essential oils generally 

require invasive and time consuming wet chemical techniques. 

Consequently, no standard method is readily available to determine 

essential oil quality and quantity. The lack of quality assurance and 

control of Indonesian natural materials using assays designed to ensure 

the authenticity of botanical products is the major obstacle to 

international trade. With the regards to the present application, Near 

Infrared Spectroscopy (NIRS) has had a potential for the accurate 

determination of the essential oil content would result in a rapid, simple 

and non-destructive procedure that could be used to replace 

conventional methods. NIRS technology has been applied to the 
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quantification and qualification of agricultural commodities of plant as 

non-destructive analytical method. One of the potential applications of 

the technology is in quality control, since large lots or single samples 

can be rapidly be pre-screened in order to identify those samples that 

might require further testing by more time consuming and expensive 

methods. The principle of NIR reflectance spectroscopy is that light of 

wavelengths between 1100 to 2500 nm, reflected off powdered solids, 

contains compositional information which can be unraveled by a 

computer to report multiple analyses almost instantaneously. This 

method can provide simultaneous, rapid and non-destructive 

quantitation of major components in many organic substances. Broadly 

speaking, NIR spectroscopy allows the assessment of organic chemical 

structures structures containing O-H, N-H and C-H bonds through the 

absorption of energy in the NIR region of the spectrum. Therefore, the 

present study evaluates the potential application of NIR technology in 

the assessment of essential oil quality specially citronellal oil by 

identifying the citronellal oil spectrum as a preliminary research 

Chiral Analysis by HPLC to Authenticate Citronella Oil 

Elvina Dhiaul Iftitah 

Chemistry Department, Faculty of Sciences, University of Brawijaya 

Chiral composition of essential oil compound is important for many 

industries, including food, cosmetics, and consumer products, in 

controlling the olfactory perception of products. Numerous compounds 

of essential oils are found in nature in the forms of two enantiomers or 

optical isomers with considerable predominance of one of them, while 

the ratio of these enantiomers are specific and stable. Enantiomers may 

possess different aroma and flavor characteristics that can affect quality 

of essential oils and flavor extracts. In addition, chiral analyses are 

routinely performed to authenticate the natural sources of essential oils. 

This present review will outline the selected considerations and 

developments of instrumental approaches for chiral analysis to 

authenticate the Citronella oil by using HPLC. Organic polymer monolith 

functionalized by β-Cyclodextrin (β-CD) as chiral selector for chiral 

stationary phase (CSP) column, has chosen to achieve the best possible 

separation of (+)-(R)/(-)-(S)-Citronellal. 
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Release Profile of Clove Oil Encapsulated in Polyurethane Shell 

Chicha Nuraeni, Retno Yunilawati, Emmy Ratnawati, Dwinna Rahmi, 

Tiara Mailisa, Bunda Amalia, Trisny Andrianty, Irwinanita Irwinanita, Arief 

Riyanto, Wiwik Pudjiastuti 

Balai Besar Kimia dan Kemasan, Badan Penelitian dan Pengembangan 

Industri, Kementerian Perindustrian 

The essential oil has been known for its antimicrobial properties and 

potential to be utilized as an active agent in food preservative, 

packaging, and textile. Eugenol and caryophyllene are a major 

antimicrobial component in the clove oil, which is proved against several 

bacterial and fungal strains. Due to clove oil is easily oxidized and have a 

strong smell, it needs to be encapsulated so it can be used for long-term 

application. The encapsulation of the clove oil using polyurethane was 

prepared by polymerization in an oil-in-water emulsion. The analysis of 

the encapsulated clove oil using headspace gas chromatography shown 

that the encapsulated clove oil could emit eugenol and caryophyllene for 

ten days. The concentration of caryophyllene were released based on 

the equation C = 0.1922x3 - 2.698x2 + 11.372x, while the equation of 

released eugenol is C = 0.0436x3 - 0.5741x2 + 2.3489x - 0.1681 with x 

refers to number of days. 

The Properties of Chitosan Antimicrobial Labels Enhanced by 

Peppermint Oil 

Agustina Arianita Cahyaningtyas1, Retno Yunilawati1, Bunda Amalia1, 

Windri Handayani2, Cuk Imawan3 

1Badan Penelitian dan Pengembangan Industri, Kementerian 

Perindustrian 
2Departemen Biologi, Fakultas Matematika dan Ilmu Pengetahuan Alam, 

Universitas  Indonesia 
3Departemen Fisika, Fakultas Matematika dan Ilmu Pengetahuan Alam, 

Universitas  Indonesia 

The antimicrobial properties of chitosan can be improved by the addition 

of other antimicrobial agents. Essential oil is one of the safer 

antimicrobial agents in interacting with food. In this research, an 

antimicrobial label was made from chitosan with ascorbic acid as 

solvent, and the addition of peppermint oil. The main compound of 

peppermint oil is menthol (49.24%), which has antimicrobial activity. This 

study aimed to study the effect of peppermint oil addition on the 
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properties of chitosan antimicrobial labels. The antimicrobial label is 

made from chitosan (2% w/v) and glycerol as plasticizer (0.15% w/w) 

dissolved in ascorbic acid (1% w/v), tween (0.2% v/v) is used as an 

emulsifier for peppermint oil addition. The chitosan antimicrobial labels 

are casting with peppermint oil  in 1%, 3%, 5%, and 10% (% volume of 

solution). The characterizations carried out include appearance, optical 

properties, antimicrobial activity, and Fourier Transform Infrared (FTIR) 

was also performed to determine functional groups interactions between 

chitosan and peppermint oil. The chitosan-peppermint oil antimicrobial 

label acceptable in term of appearance, antimicrobial activity, and 

optical properties. Peppermint oil has any interaction with the functional 

groups of chitosan as measured by FTIR. 

a fast quantitative method in determining quality attributes of essential 

oil samples 

Chemical composition and antioxidant activity test of sweet orange 

peel oil of Siam (Citrus nobilis Lour ) and Keprok (Citrus reticulata 

Blanco) 

Warsito1, Shinta Murlistyani2, Suratmo1, Mutia Ertidwiastuti3 

1Faculty of Mathematic & Natural Sciences, Brawijaya University 
2Medical Dertamotology and Venereology, Medical Faculty, Brawijaya 

University 

3Indonesian Citrus and Subtropical Fruit Research Institute, East Jawa 

The essential oils for are primarily used in the flavour or fragrance 

industry and have a very high commercial value due to its therapeutic 

properties. This study  the analysis of chemical composition and 

bioactivity test as antioxidant of essential oil of Siam and Keprok 

species. The essential oil were extracted by hydrodistilled for Siam 

citrus and hydro-steam destilled for Keprok citrus by using Clevenger 

apparatus, dried with anhydrous Na2SO4 and characterized using GC-

MS. In vitro antioxidant activity of the extracted of  essential oil was 

determined by DPPH method. GC-MS analysis revealed the presence 

of  limonene, linalool as major component of Keprok and Siam essential 

oils. Another components were octanaldehyde, lemonole,terpinene and  

terpinene-4-ol, linalyl propanoate were founded as  significance 

component, respectively. Furthermore, the essential oils exhibited 

antioxidant activities as typified by radicals DPPH scavenging abilities by 

IC50 were 2190,0 ppm and 3262,82 ppm, respectively. 
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Chiral Analysis by HPLC to Authenticate Citronella Oil 

Elvina Dhiaul Iftitah 

Chemistry Department, Faculty of Sciences, University of Brawijaya 

Chiral composition of essential oil compound is important for many 

industries, including food, cosmetics, and consumer products, in 

controlling the olfactory perception of products. Numerous compounds 

of essential oils are found in nature in the forms of two enantiomers or 

optical isomers with considerable predominance of one of them, while 

the ratio of these enantiomers are specific and stable. Enantiomers may 

possess different aroma and flavor characteristics that can affect quality 

of essential oils and flavor extracts. In addition, chiral analyses are 

routinely performed to authenticate the natural sources of essential oils. 

This present review will outline the selected considerations and 

developments of instrumental approaches for chiral analysis to 

authenticate the Citronella oil by using HPLC. Organic polymer monolith 

functionalized by β-Cyclodextrin (β-CD) as chiral selector for chiral 

stationary phase (CSP) column, has chosen to achieve the best possible 

separation of (+)-(R)/(-)-(S)-Citronellal. 

Lactonization Castor Oil (Ricinus communis) from Lipase B Candida 

antarctica Recombined Aspergillus oryzae 

Galuh Alya Stywarni 

Departement of Chemistry, Brawijaya University 

Lactone is a widely flavor which is used in food production. 

Lactonization using microbial or enzyme has natural labeled products, 

has a higher economic value than artificial products and is safe for the 

environment. Lactonization of castor oil (Ricinus communis) using lipase 

B from Candida antarctica recombined Aspergillus oryzae (T = room, 

40ºC) for 24, 48 and 72 h was investigated. The lactonization reaction 

was carried out using a magnetic hotplate stirrer with the reaction 

system consisting of castor oil, n-hexane solvent, Na2CO3 solution and 

lipase biocatalyst. Lactonization castor oil products were analyzed using 

GC-MS. At T = room, the major products was ester : methyl ricinoleate, 

53.64% (t = 24 h) and other products were fatty acids and lactone. 

Lactone : γ-dodecalactone, 1.75% (t = 48 h) was a minor product. 

Whereas at T = 40ºC, only produced ester, the major product was 

methyl ricinoleate, 81.33% (t = 72 h). 
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