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INTRODUCTION

In support of its mission to enhance the scientific background and professional effectiveness
of basic and applied microbiologists, the International Union of Microbiological Societies (IUMS) is
embarking on a program of educational outreach to developing countries and their microbiologists.
The Union envisions an IUMS series of courses that will be offered to groups of microbiologists that
may include graduate students, postdoctoral fellows, and practicing professionals from developing
countries within a given geographic region. These will be offered periodically in various regions and
on different topics of interest and importance.

The first IUMS Regional Course was offered in Singapore during June 14-16, 2010, and served
microbiologists from the surrounding Asian countries. Singapore was chosen as the site, because of
its proximity to the countries of Asia. IUMS made a contribution to the subsistence of the successful
applicants as far as the finances allow. It is expected that this experience will boost the capability of
the attendees in their microbiologic work after they return home, and we shall endeavor to forge a
network of the attendees, so they can continue to communicate with each other and the instructors
by e-mail.

The second IUMS Regional Course on Food Safety was offered in Bali (Indonesia) 22 - 24 June
2011 and organized in collaboration with the Indonesian Society for Microbiology (PERMI), the
International Commission on Food Mycology (ICFM) and the International Committee on Food
Microbiology and Hygiene (ICFHM). The third IUMS outreach conference on Antimicrobial Resistance
took place in Havana, Cuba on November 14-16, 2013. The fourth course in Yogyakarta will focus on
food safety and mycotoxins

The Faculty of Agricultural Technology Universitas Gadjah Mada (FTP-UGM) via its Center of
Excellence on Mycotoxin Studies (CEMycoS) in collaboration with International Life Sciences Institutes
(ILSI) Southeast Asia Region, and supported by SEAMEO BIOTROP Indonesia, ISPA Italy, CBS
Netherlands, Universiti Sains Malaysia (USM) Penang Malaysia, and the International Society for
Mycotoxicology (ISM) organized “the International Conference on Mycological Aspects of Food and
Feed Safety” (IC-MAFFS) on 27-29 June 2013 at Universitas Gadjah Mada Yogyakarta, Indonesia. The
objectives of the conferences was to share the latest science and updates, as well as to review, discuss
and address important issues concerning to mycology and mycotoxins and their relation to food and
feed safety aspects. This conference was attended by more than 200 scientists and practitioners from
Indonesia, ASEAN countries, other Asia countries, including Japan, India and Saudi Arabia.

This year FTP UGM will take an opportunity to be the local organizer for the fourth IUMS
outreach program, with the title of the activity “IUMS Outreach Program on Food Safety and
International Conference on Mycotoxins”. This program is designed for two days, 14-15 November
2014, held at the Faculty of Agricultural Technology UGM. This outreach program and conference, will
be open for scientists from ASEAN countries, and other countries of ASIA, to participate by presenting
their paper or poster. We will expect about 200 participants from all over ASEAN countries. To
organize this program FTP-UGM is supported by two related societies in Indonesia, PERMI (Indonesian
Society for Microbiology) and PATPI (Indonesian Association of Food Technologists), as well as
National Agency of Drug and Food Control, Republic of Indonesia (BPOM).
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PREFACE

Chairperson of Organizing Committee
By Endang S Rahayu

Dear distinguished guest, participants and colleagues, welcome to Yogyakarta, Indonesia and
to the IUMS Outreach Program and International Conference on Mycotoxin. | am extremely happy to
greet the honorable guest speakers and participants, and wish you all the best while staying in
Yogyakarta.

First of all, | would like to thanks to the International Union of Microbiological Societies (IUMS)
via Dr. Rob Samson for the opportunity given to the Faculty of Agricultural Technology Universitas
Gadjah Mada, to organize the IUMS Outreach Program of Food Safety combined with International
Conference on Mycotoxin.

This conference in fact could not be separated with similar conference which was organized
last year (International Conference on Mycological Aspects of Food and Feed Safety, June 27-28,2013)
that had been participated by scientist from ASEAN countries. Nowadays, food safety and mycotoxins
are still being the important issues, so conference related to these topics will attract the attention of
researcher from the university, government agencies, as well as practitioners from industries, who
want to get the latest information on it.

The IUMS Outreach Program on Food Safety and International Conference on Mycotoxin is
attended by more than 200 participants. There are 17 lectures given by guest lectures from IUMS and
4 lectures from Indonesia. Two lectures will be delivered by Dr. Emilia Rico from USA; 13 lectures by
our guest speakers from Europe, i.e., Dr. Su-Lin Leong from Sweden; Dr. Giancarlo Perrone from Italy;
Prof. Ludwig Niessen from Germany; Prof. Naresh Magan from UK; Prof. Jens C. Frisvad and Prof. Ulf
Thrane from Denmark; and other two lectures are delivered by Dr. Warapa Mahakarnchanakul and
Dr. Latiffah Zakaria from Thailand and from Malaysia, respectively. Lecture will be started by Chairman
of Indonesian Association of Food Technologist, Prof. Rindit Pambayun in 14 November 2014, and the
last lecture (21°) will be delivered by the Head of National Agency for Drug and Food Control of The
Republic of Indonesia (BPOM), Dr. Roy Sparringa. Wrap up of the program will be summarized by Prof.
Robert A. Samson, from the Netherlands, as a representative delegates of IUMS.

The organizing committee has received 42 abstracts, 17 of them will be presented orally,
and the remaining will be presented in poster. Full paper will be publish in online journal Indonesian
Food and Nutrition Progress, journal published by Indonesian Association of Food Technologists in
collaboration with Faculty of Agricultural Technology, Universitas Gadjah Mada.

According to the list of participants, we have 23 foreign participants from ASEAN countries,
i.e., Thailand, Philippines, Malaysia, Singapore and Timor Leste; 93 Indonesian participants from
Universitas Gadjah Mada and 58 participants from other universities; 26 participants from research
institutes and government agencies (BPOM), and 23 participants from industries.

On behalf of the organizing committee, | would like to express my sincere thanks to IUMS,
to all guest speakers, oral and poster presenters, participants, as well as, sponsors, for their
contribution to the success of the outreach program and conference. The Conference Committee have
tried their best in order to make this event meaningful and pleasant one. Please do not hesitate to let
us know, if you have any suggestions or require any assistance during the course of your short stay.

At last, | would like to take this opportunity to thanks all the colleagues, the steering
committee, and organizing committee (students) for their never ending precious cooperation that
made this event possible.

Endang S. Rahayu (Organizing Committee)
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PREFACE

Center of Excellence on Mycotoxin Studies (CEMycoS)
Faculty of Agricultural Technology, Universitas Gadjah Mada
By Suparmo

Your Excellency Head of The National Agency of Drug and Food Control, Dr. Roy Sparringa,
Rector of UGM, Dean of Faculty of Agricultural Technology UGM Prof. Lilik Sutiarso, Distinguished
guests from IUMS, Dr. Giancarlo Perrone (Institute of Sciences of Food Production, National Research
Council, Bari, Italy), Prof. Dr. Jens C. Frisvad (Technical University of Denmark, Lyngby Denmark), Prof.
Dr. Ludwig Niessen (Technische Univ. Miinchen, Freising Germany), Prof. Dr. Naresh Magan (Cranfield
University, Bedford, United Kingdom), Dr. Rico Emilia (BCN Research Laboratories, Inc. USA), Prof. Dr.
Robert A. Samson (CBS, The Netherlands), Dr. Su-Lin Leong (Swedish University of Agricultural
Sciences, Sweden), Prof. Dr. UIf Thrane (Technical University of Denmark), Dr. Warapa
Mahakarnchanakul (Kasetsart University, Bangkok, Thailand), and Dr. Latiffah Zakaria (University of
Sains, Penang, Malaysia).

Ladies and Gentlemen, Participants of the IUMS Outreach Program on Food Safety and
Conference on Mycotoxin.

On behalf of the Center of Excellence on Mycotoxin Studies (CEMycoS), | wish first of all to
extend our heart-felt thanks for your presence at this conference. Appreciation and sincere thanks are
also addrressed to the IUMS for the timely response in terms of wisdom, finance, as well as efficient
contributions and the industrious work in coordination with the Organizing Committee lead by Prof.
Endang S. Rahayu. On behalf of the CEMycoS, and Universitas Gadjah Mada, | would like to convey
our high appreciation and sincere thanks, through Dr. Samson and friends, to the Director of IUMS,
for the attention to our institution and the generous financial support. The contribution make it
possible for many highly regarded world-class scientists to come to Universitas Gadjah Mada, to share
their expertice to many young Indonesian mycologists in this outreach program. Please convey our
gratitude to the IUMS Office.

The objectives of the conferences are to share the latest science and updates, as well as to
review, discuss and address important issues concerning to mycology and mycotoxin and their relation
to food safety aspects.

This seminar is so significant, especially for Indonesians, as well as nations in the South East
Asian Region, in a sense that this coming year, 2015, will mark the beginning of ASEAN Single Economic
Community, when free trade in the area will be highly encouraged. We understand that the subject
of this seminar, the mycotoxins, are parts of the Sanitary-PhytoSanitary contaminants that become
one of the obstacle in international food trades. | do hope that, through this seminar and the outreach
program, we are all will have better vision to the mycotoxin problems and become wiser in dealing
with them.

Actually, not too long ago, research activities in the Department of Food and Agricultural
Product Technology, Universitas Gadjah Mada, were focused to deal with problems of aflatoxins in
foods. We encouraged masters and doctoral students to do researches on mycotoxins in food and
feed. The researches were vary from survey related to the toxin occurence in primary and secondary
food products, their fate during processing, effort in detoxification, estimate level of ingestion by
people in the region that consume corn-based staple food, including collection of their urine samples
for molecular trace of mycotoxin ingestion.

We deeply appreciate collaboration with colleagues from University Sains Malaysia through
Dr. Latiffah Zakaria, Kasetsart University Thailand through Dr. Warapa Mahakarnchanakul and ISPA-
CNR Bari Italy through Dr. Angelo Visconti and Dr. Antonio Logrieco that made it possible for several
of our students and staffs to work in their laboratories. Thanks again for the chance of sharing both
the expertice and laboratory facilities.
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Our activities in the area gained a great deal attentions from the government, communities,
as well as indutries that led us to open up discussion forums on aflatoxin, called Aflatoxin Forum
Indonesia, the AFl. We conducted the AFI discussion annually from AFl; to AFlg wich were always fully
attended by entusiastic participants. Following each of the AFI discussions, we also ran workshops on
capacity building in mycological food safety procedures.

We enhanced our laboratory capability, which in 2013, we received ISO 17025 Certification
for testing Aflatoxin in peanut. The CEMycoS initiated to organize testing laboratory network among
several laboratories in the country and tried to do profeciency test on Aflatoxin, with the help of
Romer Lab in Singapore, who provided standard samples. At the moment we are attempting to
broaden our analitical capability to Ochratoxins in coffee samples.

In as much effort that we tried to be productive in the mycotoxin studies, we realize that local
mycologists still have a lot to catch-up with our colleagues overseas. We welcome any collaboration
that enable us to move forward faster. That is why Outreach Program on Food Safety and Conference
on Mycotoxin of the IUMS is highly appreciated.

Thank you for your attention.

Suparmo, Dr.

Coordinator of CEMycoS

Faculty of Agricultural Technology, Universitas Gadjah Mada
www.cemycos.tp.ugm.ac.id
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PREFACE

Indonesian Society for Microbiology (PERMI)
By Fedik A Rantam

Dear Colleagues,

We praise and gratitude to God Almighty who has given grace so we can attend a series of
activities of the International Union of Microbiology Society (IUMS) Outreach Program on Food Safety
and International Conference on Mycotoxin, at Universitas Gajah Mada, Indonesia.

Mycotoxin problems in Indonesia is largely unknown, a previous report indicated that
aflatoxin-contaminated feed increases dramatically during the wet season. Mycotoxin contamination
like aflatoxin has been well known as a worldwide health threatening problem in tropical countries
including Indonesia. Contamination of commercial foods with high levels of aflatoxin is a very
important issue for Indonesia since those foodstuffs are very popular among children.

Based on the global mycotoxin survey in Indonesia, showed that samples contained at least
two mycotoxins while 10-17% contained 6 or more mycotoxins. These problems are a big challenges
especially in tropical countries because it can induce deficiencies of most nutrients impair the immune
response and increase susceptibility to diseases. Severe nutrient deficiencies are particularly
deleterious to the immune system when they occur early in life. Then it can influence performance,
impaired immunity, vaccine failure, and also decreased resistance to infectious diseases by human
and animal health.

However, it is clear that many gaps remain to be filled for a comprehensive picture of the
global situation with mycotoxin contamination and its health consequences become more important.
Hopefully this event can be a way to exchange new approach or strategy finding and information
among researchers, private sector (business) and government.

On behalf of the Indonesian Society for Microbiology | would like to extend my gratitude and
thank to steering and organizing committee and who have supported this event.

Vice President of Indonesian Society for Microbiology,
Prof. Dr. Fedik A Rantam, DVM.
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PREFACE

Dean of the Faculty of Agricultural Technology, Universitas Gadjah Mada
By Lilik Sutiarso

Dear all delegates,

| would like to express a very warm welcome to all participants of the [IUMS Outreach Program
on Food Safety and International Conference on Mycotoxin, which is held from 14 to 15 November
2014 at the Faculty of Agricultural Technology, Universitas Gadjah Mada in Yogyakarta, Indonesia and
wish you a pleasant stay in our city.

Mold contamination and subsequent production of mycotoxin can occur in the field, at
harvest, during postharvest, as well as in storage of agricultural commaodities, such as grains and seeds.
Certainly, it has a great significance for human’s health and livestock, which still being a major problem
throughout the world. As we all know, agricultural product commaodities, in this hot and humid
climate, may carry toxins if not handled properly. Failure in preventing as well as controlling the
mycotoxin contamination may lead the food safety reduction and loss in economical profitability.
Therefore, it is necessary to share the current research findings, knowledge, as well as experience
regarding mycotoxin and to strengthen national and international networking among researchers,
universities, government agencies, and industrial partners.

Faculty of Agricultural Technology UGM has declared as a Center of Excellent on Mycotoxin
Studies (CEMycoS) since 4 years ago. Referring to its mission, the faculty takes an opportunity to be
the local organizer for IUMS outreach program through this conference to strengthen our faculty’s
outreach program. This is the second time for the faculty to hold international conference as part of
scientific activity of the CEMycoS. Through this program, it is expected that many benefit can be
brought to public to develop the scientific interest into international contribution related to the
mycological aspect focusing on mycotoxin and their relation to food safety.

Last but not least, once again | extend my sincere thanks to guest speakers, all the participants,
companies, and other parties for the contributions and supports to this conference. Furthermore, |
wish you an enriching and inspiring conference and hope that this conference will be a great success.
Enjoy your time in Yogyakarta, Indonesia

Faculty of Agricultural Technology, Universitas Gadjah Mada,
Dean,
Prof. Dr. Lilik Sutiarso
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PREFACE

Steering Committee
By Robert A Samson

IUMS is one of the 31 Scientific Unions of the International Council of Science (ICSU). It was
founded in 1927 as the International Society of Microbiology, and became the International
Association of Microbiological Societies affiliated to the International Union of Biological Sciences
(IUBS) as a Division in 1967. It acquired independence in 1980 and became a Union Member of ICSU
in 1982.

The objectives of the Union are to promote the study of microbiological sciences
internationally: initiate, facilitate and coordinate research and other scientific activities which involve
international cooperation; ensure the discussion and dissemination of the results of international
conferences, symposia and meetings and assist in the publication of their reports; represent
microbiological sciences in ICSU and maintain contact with other international organizations.

The major goal of IUMS is to promote research and the open exchange of scientific
information for advancement of the health and welfare of humankind and the environment and
strongly discourages any uses of knowledge and resources to the contrary.

The scientific activities of the Union are conducted by the three Divisions of Bacteriology &
Applied Microbiology (BAM), Mycology and Eukaryotic Microbiology and Virology and by six specialist
international committees, eight international commissions and two international federations. Their
major activities include the classification and nomenclature of bacteria, fungi and viruses, food
microbiology, medical microbiology and diagnostics, culture collections, education, and biological
standardization.

IUMS also started to organize the IUMS outreach program. The first workshops were held in
Singapore (2010), Bali (2011, in collaboration with the Indonesian Society of Microbiology), Havana,
Cuba on November 14-16, 2013. A workshop on Food safety and mycotoxins is now taking place in
2014 in Yogyakarta.

IUMS Outreach Program on Food Safety and International Conference on Mycotoxin 10
November 14-15, 2014, CEMycoS, Faculty of Agricultural Technology, Universitas Gadjah Mada
Yogyakarta, Indonesia



PROGRAM

Friday (14 November 2014)
07.00 - 07.45 Registration, Breakfast, and Coffee Morning
Opening Ceremony
e Coordinator of CEMycoS (Suparmo)
07.45-08.15 | e Dean of the Faculty of Agricultural Technology UGM (Lilik Sutiarso)
¢ Indonesian Society for Microbiology (PERMI) (Fedik Abdul Rantam)
¢ International Union of Microbiological Societies (IUMS) (Robert A Samson)
08.15-08.25 | Balinese Dance (Margapati Dance)
08.25 -08.30 Introduction of speakers and participants (Endang S. Rahayu)
Lecture 1
Moderator: Suparmo / Endang S. Rahayu
1. Rindit Pambayun — Current research and technological application in
08.30-09.00 . .
food safety in Indonesia
09.00-09.30 | 2. Warapa Mahakarnchanakul — Mycotoxins regulations in Thailand
09.30—-10.00 | 3. UIf Thrane — Are all fungal metabolites toxic?
10.00-10.30 | 4. Jens C Frisvad — Mycotoxins and exometabolites in foods
Lecture 2
Moderator: AA Rahmianna / Nanik Suhartatik
10.30—-11.00 | 5. Naresh Magan — Mycotoxin regulations, sampling issues: The global context
11.00-11.30 | 6. Su-Lin Leong — Biocontrol of mycotoxins: Strategies and obstacles
7. Emilia Rico — Good Sanitation Practices (GSP) and Environmental Monitoring
11.30-12.00 Program (EMP) to prevent pathogen contamination and mold spoilage of
Ready-to-Eat (RTE) foods
12.00-13.00 | Break
13.00-13.50 Poster Session
13.50-14.00 | Group photo session
Lecture 3
Moderator: Latiffah Zakaria / Winiati P. Rahayu
8. Ludwig Niessen — Application of molecular biological methods for detection
14.00 - 14.30 . . .
of mycotoxin producing fungi in food
14.30-15.00 | 9. Giancarlo Perrone — Mycotoxigenic fungi and mycotoxins in corn
15.00 — 15.30 10. Naresh.Magan — Ecology of mycotoxigenic fungi and possible prevention
strategies
11. FMC Sigit Setyabudi — CEMycoS: Current, prospect of research & community
15.30-16.00
outreach
Technical Session for Mycotoxin Presentation |
16.00-18.15 Moderator: Sardjono / Heni Adhianata
18.15-19.00 | Welcome Dinner and Gathering
19.00 - 20.00 | Traditional Performance (Gathutkaca Gandrung)
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Saturday, 15 November 2014

07.00 - 08.00 Registration, Breakfast, and Coffee Morning
08.00 — 10.00 Technical Sessior.1 for Mycot_oxin Prese.ntation Il .
Moderator: Harsi Dewantari Kusumaningrum/ Tyas Utami
10.00-10.30 | Break
Lecture 4
Moderator: Warapa Mahakarnchanakul / Gayuh Rahayu
10.30 - 11.00 12. Su-Lin Leong — Identification of foodborne yeasts and moulds: A guide for
users
13. Jens C Frisvad — How do we secure correct identification of mycotoxins and
11.00-11.30 S
the fungi which produce them?
11.30-12.00 | 14. Ludwig Niessen — Detection of mycotoxins using affinity-based technologies
12.00-12.30 | 15. Ulf Thrane — Fusarium toxins
12.30-13.30 | Break
Lecture 5
Moderator : Sigit Setyabudi / Nampiah Sukarno
16. Emilia Rico — Molds isolated from the processing environment and their
13.30-14.00 L . . -
significance in spoilage of heat-processed beverages and juices
14.00-14.30 | 17. EndangS. Rahayu — Traditional fermented foods and their safety
14.30-15.00 | 18. Giancarlo Perrone — Black aspergilli and their mycotoxin production
15.00-15.30 | Break
Lecture 6
Moderator: Endang S. Rahayu / Chusnul Hidayat
15.30-16.00 | 19. Latiffah Zakaria — Mycotoxins in Malaysia
16.00 — 16.30 20. Naresh Magan — Climate change, food security and mycotoxins: do we
know enough?
16.30-17.00 | 21. Roy Sparringa — Indonesian food safety: Regulation and challenge
17.00 Wrap up and Closing: Robert A. Samson (IlUMS)
17.30 Heading to Purawisata
19.00 - 20.00 Dinner at Purawisata
20.00-21.30 Ramayana Performance
PROGRAM FOR TECHNICAL SESSION
Friday (14 November 2014)
16.00 - 18.00 Technical Session for Mycotoxin Presentation |
Moderator: Sardjono / Heni Adhianata
16.00 - 16.15 1.1. Nampiah Sukarno — Toxigenic Aspergillus flavus population detected by its
aflatoxin genes in peanut kernel
16.15-16.30 1.2. Okky Setyawati Dharmaputra — Aspergillus flavus infection and aflatoxin
contamination in stored nutmeg (Myristica fragrans) at various stages of
the delivery chain in North Sulawesi Province
16.30 - 16.45 1.3. Nova Wahyu Pratiwi — Airbone fungi and aflatoxin-producing Aspergillus
flavus group on Gaplek storage warehouse in Gunung Kidul, Yogyakarta,
Indonesia
16.45-17.00 1.4. Yeyen Wanita — Aflatoxin content in some peanut (Arachis hypogaea L.)
post-harvest handling in Gunung Kidul, DIY
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17.00-17.15

1.5. Ani Widiastuti — Molecular identification of Fusarium species from maize
kernels in several maize production area in Central and East Java,
Indonesia

17.15-17.30

1.6. Yunika Mayangsari — Occurrence of ochratoxin A in cocoa powder and
method validation

17.30-17.45

1.7. Fitri Nadifah — Identification of potatoes-contaminating fungi in
traditional market of Condong Catur, District of Sleman, Yogyakarta

17.45-18.00

1.8. Vita Meylani — Mould, bacteria and heavy metals contamination in
ground coffee

18.00 - 18.15

1.9. Heru Susanto — Evaluation of reduction fumonisin contamination in corn
in the stage of making Sekelan that soaked with lime water and lactic
acid bacteria

Saturday, 15 November 2014

08.00-10.00

Technical Session for Mycotoxin Presentation |l
Moderator: Harsi Dewantari Kusumaningrum / Tyas Utami

08.00 - 08.15

2.1. Betty Nurhayati — Anticandida activities of ethyl acetate extract, fractions
and compounds from Lactobacillus plantarum IBL-2 fermentation
product

08.15-08.30

2.2. Dadik Pantaya — Low pH enhances rumen absorption of aflatoxin B1 and
ochratoxin A in sheep

08.30-08.45

2.3. Jessil Ann Pajar — Within-host interactions between Metarhizium
anisopliae and two Aspergillus spp. : evaluation of constructive
implications on biocontrol strategies

08.45 - 09.00

2.4. Hoa Bui Thi Quynh — Efficacy on elimination of Listeria spp., Salmonella
spp. and Pseudomonas spp. in single and mixed biofilms by hydrogen
peroxide pre-treatment and cleaning process

09.00-09.15

2.5. Betty Sri Laksmi Suryaatmadja Jenie — Effect of co-culturing of
Endomycopsis burtonii in angkak fermentation by Monascus purpureus on
citrinin and red pigment production

09.15-09.30

2.6. Endang Kusdiyantini — Pigment production of Monascus sp. isolated from
angkak in Semarang Region, Central Java, Indonesia

09.30-09.45

2.7. Isworo Rukmi, Kempong — a traditional fermented food in Karangpucung
Kidul Village, Linggapura Bumiayu, Central Java: Fermentation agent and
their roles

09.45-10.00

2.8. Gayuh Rahayu — Does microbial diversity of Indonesian tempeh determine
its safety?

10.00 - 10.15

2.9. Annytha Detha — Natural Antimicrobial Compound in Sumba Mare's Milk
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Current Research and Technology Application in Food Safety in Indonesia

Rindit Pambayun
Professor of Food Science and Technology at Sriwijaya University
The President of Indonesia Association of Food Technologists (IAFT, PATPI)
Address: JI. Raya Palembang-Prabumulih Km. 32 Ogan llir, Inderalaya, 30662, Sumatera Selatan Tel.
+62711-580664 Fax. +62711-320310
E-mail: rpambayun@yahoo.com

Abstract

Foods are considered to have high quality if they are safe, nutritious, palatable, and healthy.
For these factors, safety is the most important factor of foods. Regarding the safety of food, the food
has been correlated with mycotoxin. Some tropical foods of Indonesian origin have high risk with
mycotoxin. Common foods that contain the mycotoxins include groundnuts (peanuts), maize (corn),
rice, yams, cassava, soyabeans, fruits, vegetables, spices, cacao, and coffee. These food stocks have
seriously health risks when they are heavily contaminated by mycotoxin. It will be happened when
those foods are storaged under warm and humid conditions. In terms of food safety, the mycotoxins
include aflatoxins (B1, B2, G1, G2, and M1), ochratoxin A, patulin, and toxins produced by Fusarium
molds such as fumonisins (B1, B2, and B3), trichothecenes (nivalenol and deoxynivaleonol, T-2 and
HT-2 toxin) and zearalenone can be exist in some daily foods. In Indonesia, the recent researches are
focused on the safety of foods including in the raw materials, the technology of processes as well as
the storage of food products.

Keywords: Food, technology, safety, mycotoxin
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Mycotoxin Regulation in Thailand

Warapa Mahakarnchanakul
Faculty of Agro-Industry, Kasetsart University, Thailand
E-mail: fagiwpm@Xku.ac.th

Abstract

Prevention and control of mycotoxins in food and agricultural products in Thailand are
managed by three major agencies. Local food products including imported goods are regulated by the
Food and Drug Administration under the Ministry of Health. Department of Medical Sciences will be
in charge of mycotoxins analysis in suspected foods. According to Thai Food Act or law (1979) if total
amount of aflatoxins exceed the limit at 20 ppb, food will be classified as contaminated food. While
agricultural products focusing on fruit and vegetables, either domestic and for export, fresh or
processed, will be controlled by the Ministry of Agriculture and Cooperative. Laboratory Central Thai
company which is the certified Laboratory under this ministry will be in charge of health certification
for exporting. Bureau of Food and Agricultural Commodity and Food Standards (ACFS) also set
voluntary standard for risky product as peanut in order to encourage industry to implement. While
mandatory standard on pet foods and animal feeds are regulated by the Department of Livestock and
certified by the Bureau of Quality Control of Livestock. The last agency involved with Thai community
products standard, so called one tumbon one product (OTOP) voluntary standards, these are set by
Ministry of Industry in order to support the development of quality and safety of food community
products. In this present in term of national food law only amount of total aflatoxin is limited in food
for human consume, however many mycotoxins in foods and raw materials are determined and
monitored upon the requirement of each buyers or customers. Although many potentially
contaminated foods have not been regulated such as coffee, wine, wheat and corn derived food, but
setting of mycotoxins limit for regulate and control safety in food, based on Thai food safety risk
assessment studies, to establish national standards is in progress.

Keywords: Thailand, food law and regulation, mycotoxins, one tumbon one product, food safety
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Are All Fungal Metabolites Toxic?

UIf Thrane
DTU Systems Biology, Technical University of Denmark, Kgs. Lyngby, Denmark
E-mail: ut@bio.dtu.dk

Abstract

Filamentous fungi have a significant impact on human life as spoilers of food and feed by
degradation and toxin production. Mycotoxins and other exo-metabolites are part of the exo-
metabolome in filamentous fungi, which comprises more than 30,000 known metabolites. Are they
all toxic or otherwise undesirable? No! Filamentous fungi are well known for their production of many
biotechnological products such as enzymes, and primary and secondary metabolites being organic
acids, pigments, fragrances, pharmaceuticals, polyunsaturated fatty acids and many more. Many of
these compounds are used as food ingredients; however, despite the huge chemical diversity among
species of filamentous fungi only a few species are used by industry as cell factories. In some cases
the fungus in itself is used as food or as part of fermented food. A careful chemical profiling of the
exo-metabolome at species level is an important part of the phenotypic characterization of fungi. This
has resulted in a palette of fungal strains from several species producing many different food
ingredients. In addition to the useful compounds, many fungal species, including known production
strains used in biotech industry, also produce undesired compounds such as mycotoxins; however,
through the chemotaxonomy it is possible to select fungal strains with no known production of
mycotoxins. All together, a multidisciplinary approach in fungal systematics with focus on the exo-
metabolome and incorporation of information on the origin of the fungal cultures, their cultural and
physiological characteristics as well as the genotypic information gives a complete picture of the
organisms with the very best opportunities to explore and exploit the fungi as safe cell factories of the
future.
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Mycotoxin and Exometaboities in Foods

Jens C. Frisvad
Department of Systems Biology, Technical University of Denmark, Sgltofts Plads B 221, 2800
Kongens Lyngby, Denmark
E-mail: jef@bio.dtu.dk

Abstract

Profiles of extrolites are highly species specific and fungal species are specifically associated
to types of food, and therefore extrolite production can be qualitatively predicted, and pave the way
for the optimal analytical techniques to use when analyzing foods chemically. All species in the major
toxigenic genera produce a significant number of families of exometabolites (Ems) and it is possible
that some of these EMs act synergistically or show the “Gulliver effect”, i.e. that they may be less toxic
alone, but would give a toxic response if ingested at the same time. Some of these extrolites are toxic
to vertebrates (mycotoxins), other have bioactivities that may influence human and animal health in
alternative ways. The most important mycotoxins are in general aflatoxins, fumonisins, ochratoxins,
patulin, trichothecenes, zearalenone, sterigmatocystin, 3-nitropropionic acid, cyclopiazonic acid,
penitrem A, verrucosidin and penicillic acid. However other extrolites may be important. Penicillin,
produced by Penicillium rubens, P. chrysogenum, P. nalgiovense and P. griseofulvum, may be produced
in foods and may make a contribution to penicillin resistance in bacteria. Mycophenolic acid, produced
by the common food-borne fungi P. brevicompactum, P. bialowiezense, P. roqueforti and P. carneum,
is a very efficient immune-system inhibitor, and thus pave the way for bacterial infections if
accumulated in foods. Compactin, produced by P. solitum is a very effective cholesterol-lowering
compound. These may be seen as positive contributions to healthy foods, but they are not under
medical control, as they would be if prescribed by a general practitioner. All these extrolites can be
produced on standard media such as Czapek yeast autolysate (CYA) agar and yeast extract sucrose
(YES) agar, and these mycotoxins are often also produced on the foods the fungi are associated with.
However mycotoxin/extrolite production on CYA and YES is only qualitatively indicative for what could
be produced on foods, so examples will be given on how to optimally analyze for mycotoxins in pure
culture and in foods using combinations of UHPLC-DAD-fluorescence, UHPLC-triple Quad MS and
UHPLC-QTOF.
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Mycotoxin Regulations, Sampling Issues — The Global Context

Naresh Magan
Cranfield University, Applied Mycology Group, Cranfield, Bedford MK43 OAL, U.K
E-mail: n.magan@cranfield.ac.uk

Abstract

One of the key drivers of research on mycotoxins is the strict legislation which exists in
different regions of the world, especially the EU. Indeed, in the EU, the RASFF system at its borders
shows that 30% of commodities are rejected because of contamination with mycotoxins (e.g., cereals,
nuts, spices, juices, dried fruits). Unfortunately, while the EU has the strictest limits world-wide, this
is not the same in other regions of the world. | will show that relative types of legislation in different
continents and discuss these issues. The other key problem area is with regard to taking representative
samples. The EU has specific sampling plans for different types of commodities and this must be
implemented for importing commodities into the EU. Because mycotoxins may be spatially present in
grain in pockets or uniformly it is difficult to obtain a true representative sample. This paper will
discuss representative sampling issues and where errors occur in the process and some of the
problems associated with sampling.

IUMS Outreach Program on Food Safety and International Conference on Mycotoxin 26
November 14-15, 2014, CEMycoS, Faculty of Agricultural Technology, Universitas Gadjah Mada
Yogyakarta, Indonesia


mailto:n.magan@cranfield.ac.uk

1S-6

Biocontrol of mycotoxins - Strategies and Obtacles

Su-Lin Leong
Dept of Microbiology, Swedish University of Agricultural Sciences, Uppsala, Sweden
E-mail: -

Abstract

Micro-organisms have the potential to prevent or ameliorate the effects of mycotoxins, by
acting at multiple stages of the food or feed chain, e.g. by preventing mycotoxin formation in the field
or during storage, or by binding or degrading toxins during processing or even in the gut. Yet, despite
hundreds of scientific publications on the topic, and much continuing research activity, few products
are in commercial use. The drivers, regulatory aspects, and commercialization models for uptake of
biocontrol agents to control mycotoxins will be discussed, using as examples the Afla-guard® (USA) /
Aflasafe™ system (Nigeria, Kenya, and other African countries), and biopreservation of moist-stored
cereals using the yeast Wickerhamomyces anomalus (Sweden, Cameroon). At the end of the session,
participants are invited to give a snapshot of the Asian situation regarding implemention of biocontrol
for mycotoxins.
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Good Sanitation Practices (GSP) and Environtment Monitoring Program (EMP) to Prevent
Pathogen Contamination and Mold Spoilage of Ready to Eat (RTE) Foods

Emilia Rico-Munoz
BCN Research Laboratories, Inc., 2491 Stock Creek Blvd., Rockford, TN 37853, U.S.A.
E-mail: emilia.rico@bcnlabs.com

Abstract

Good Sanitation Practices (GSP) and an effective Environmental Monitoring Program (EMP)
are essential to prevent pathogen contamination of ready-to-eat (RTE) foods. They are also essential
to prevent mold spoilage of these foods. A strict sanitation program and the use of the right sanitizer
is necessary to keep food safe and to prevent spoilage. Molds spoiling foods can produce mycotoxins,
thus becoming a food safety issue. Environmental monitoring is an evaluation of the effectiveness of
the microbial controls (pathogens and spoilage organisms) to prevent contamination of food products.
It is not only a validation of the sanitation program, but an evaluation of multiple programs, including
but not limited to sanitary design, personnel practices, and operational methods among others. The
best practice is to use the four-zone system when determining what areas to take samples from. The
four-zone system begins at the product-contact surfaces and extends to areas outside of rooms in
which product is exposed. When monitoring for pathogens, the least amount or no testing should be
done in Zone 1. If pathogens are found in Zone 1, it is likely a recall situation and it is too late. When
monitoring for spoilage microorganisms, most of the sampling takes place in Zone 1. Establishing GSP
and an effective EMP will be discussed in this presentation.
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Application of Molecular Biological Methods for Detection of Mycotoxin Producing Fungi in Food

Ludwig Niessen
Technische Universitat Minchen, Lehrstuhl fiir Technische Mikrobiologie, Gregor-Mendel-Stralie 4,
85354 Freising, Germany
E-mail: niessen@wzw.tum.de

Abstract

Molecular biology provides interesting new tools for the specific, sensitive and rapid detection
and identification of microorganisms in pure cultures and in food sources as an alternative to classical
microbiological analysis. The polymerase chain reaction (PCR) can be used to specifically amplify the
DNA sequence positioned between two primer binding sites in the target DNA. Amplification events
can be analyzed using agarose gel electrophoresis. Using intercalating fluorescent dyes or
fluorescently labelled probes, the signal can be quantified to determine specifically the concentration
of target DNA in a sample. PCR has been applied to the detection and identification of a wide range of
fungi, among which mycotoxin producers such as Aspergillus carbonarius (Ochratoxin A) or Aspergillus
flavus (Aflatoxin B1) are the most important for food safety. Loop-mediated isothermal amplification
(LAMP) has been developed as an alternative technology for DNA amplification. It is operated at
constant temperature of 65 °C and can therefore be applied with low level equipment making it
particularly useful for on site applications in medical settings, in agricultural and quarantine testing or
in the food processing industry. The application of LAMP-based assays will be exemplified through
applications for the diagnosis of fungal species producing aflatoxins as well as for trichothecene
producers which can be detected in a group specific manner.
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Mycotoxigenic Fungi and Mycotoxins in Corn

Giancarlo Perrone
Institute of Sciences of Food Production - CNR, Bari — Italy
E-mail: giancarlo.perrone@ispa.cnr.it

Abstract

Corn is the world’s third most important crop after rice and wheat; about half is grown in
developing countries where it is important food for human consumption. In industrialized countries,
corn is largely used as livestock feed and as raw material for industrial products (feed and food).
Respect to mycotoxins and their producing fungi occurring on corn a lot of studies have evidenced
that all the principal mycotoxigenic genus, mainly Aspergillus and Fusarium, but subsequently
Penicillium and Alternaria can occur and contaminate maize with a different profile of mycotoxins.
The most important are mycotoxins contaminating corn are aflatoxins and fumonisins. Aflatoxins are
highly toxic and the most potent carcinogenic mycotoxins, they are produced in corn mainly by
different morphotype and chemotypes of Aspergillus flavus group; rarely other aflatoxigenic species
like A. parasiticus, A. nomius etc. are reported as potential aflatoxigenic species on corn. Fumonisins
are strong hepatotoxic and nephrotoxic mycotoxins, classified as possible carcinogenic to human; and
widely contaminating corn. They are produced by Fusarium species causal agents of the "pink-ear rot"
of maize (F. verticillioides and F. proliferatum); recently their presence has been also associated to
occurrence in corn of species belonging to Aspergillus niger group. Other mycotoxins contaminating
corn at less extent are moniliformin, zearalenones and type-B trichothecenes produced by the
Fusarium species responsible of "red ear rot" of maize. A brief overview on the occurrence,
biodiversity, ecology and their toxigenic potential is here presented.
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Ecology of Mycotoxigenic Fungi and Possible Prevention Strategies

Naresh Magan
Cranfield University, Applied Mycology Group, Cranfield, Bedford MK43 OAL, U.K
E-mail: n.magan@cranfield.ac.uk

Abstract

The ecology of specific mycotoxigenic fungi in relation to boundary conditions for growth and
mycotoxin production shows that water activity x temperature ranges for growth are wider than those
for mycotoxin production. This information is very important in understanding the relative risk of
contamination of staple commaodities with mycotoxin in each specific food chain. This also helps where
to target the prevention of control strategies in the food chains. This lecture will discuss the production
flow of key commodities (cereals, coffee, groundnuts, grapes/dried vine fruits) and discuss the key
components which need to be controlled to minimise mycotoxin production and contamination.
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CEMycoS: Current, Prospect of Research & Community Outreach

FMC Sigit Setyabudi, Sri Raharjo, Endang S. Rahayu, Chusnul Hidayat, and Suparmo
Faculty of Agricultural Technology, Universitas Gadjah Mada, Indonesia
E-mail: francis.setyabudi@ugm.ac.id

Abstract

A research group in the Faculty of Agricultural Technology (FAT) namely Center Excellence on
Mycotoxins Studies (CEMycoS) has been established in 2011. Nevertheless, the research and
community service on mycotoxins subject were already initiated by Department of Food and
Agricultural Technology - FAT within continuous collaboration of national and abroad institution
partners since year of 2000’s. During 14 vyears, this research group has mostly studied on the
occurrence of mycotoxins in agricultural product supply chain from farmers to users and their fate
during post harvest and processing of the corresponding derived products. The estimation of
mycotoxin ingestion in corn-based staple food and tracing in human urine samples were done. Several
efforts of toxin decontamination under physical, mild chemical and biological treatments were also
studied in traditional food process and indigenous fermented products. Studies of a non-destructive
toxin detecton method under vision instrument and support material for solid phase extraction using
immunoassay were also developed for mycotoxins analysis. Moreover, the mycological studies have
been performed to isolate the fungi producing toxins from agricultural and crop estate as well as their
derived products. The identification of fungi producing toxins were also conducted by morphologycal
and bio-molecular methods.

This research group is also focused in community outreach through development of
academician, business, government and community network. Those stakeholders hold important role
in the dissemination and application of science and technology in the context of sustainable
community empowerment. CEMycoS observes that elaboration among researches and community
service should be a backbone for the future activities. The outcome of research activities will emerge
when CEMycoS provide research outputs to community with problem solving and benefit for
community in term of knowledge-based development.

Since 2011, CEMycoS Laboratory have initiated inter-laboratory networks dealing with
mycotoxins analysis in national level. CEMycoS already developed mycotoxins testing laboratory and
achieved ISO 17025 certification for aflatoxin analysis in maize and maize-based products in 2013.
Currently, we already extend scope of analysis to other mycotoxins. CEMycoS opens opportunity to
collaborate with quarantine laboratory around country in strengthening their capacity in SPS
contaminants analysis, especially for mycotoxin analysis.
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Identification of Foodborne Yeasts and Moulds: A guide for Users

Su-Lin Leong
Swedish University of Agricultural Sciences, Sweden
E-mail: -

Abstract

The stages for polyphasic identification of foodborne fungi will be described, from isolation,
purification of cultures, selection of media and incubation conditions for morphological identification,
DNA extraction, selection of primers for sequencing, sequence matching in databases, and finally,
weighing up molecular and morphological results to come to a final conclusion. Useful tips and

potential pitfalls at the various stages will be pointed out. The workflow will also be framed in the
context of how to train students in these techniques.
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How Do We Secure Correct Identification of Mycotoxins and The Fungi Which Produce Them?

Jens C. Frisvad
Department of Systems Biology, Technical University of Denmark, Sgltofts Plads B 221, 2800
Kongens Lyngby, Denmark
E-mail: jef@bio.dtu.dk

Abstract

Mycotoxins are fungal exometabolites that are toxic to vertebrates when introduced in small
amounts via a natural route (via the mouth, via the lungs or via the skin). Analytical methods for
mycotoxins have improved considerably, but both effective separation from the matrix and other
fungal exometabolites and identification via spectrometric methods are important to secure correct
gualification and quantification. The analytical chemical methods used are often UHPLC coupled with
diode array detection (DAD) or high resolution mass spectrometric (HR-MS-MS) detection. In general
it is recommended to verify the identification of the mycotoxin with at least three different methods,
for example correct retention time as compared to an authentic standard, a correct UV spectrum and
a correct mass spectrum (preferably MS-MS). However some fluorescing mycotoxins can be
determined by quite simple methods, such as thin layer chromatography, but this simple and
inexpensive method can give false positive and negative results, so HPLC-DAD or HPLC-MS verification
is strongly recommended. Certain additional data may help verifying the identification of an important
mycotoxin: Foods have an associated mycobiota, and thus the presence of a mycotoxin producer in a
certain food commodity increases the risk of one of its mycotoxins being produced. Mycological
analysis of the food product is therefore a guide to the mycotoxins that may be present and should be
analyzed. This does require correct identification of the fungi in the foods and appropriate methods
for the isolation of the food-borne fungi. In some groups of fungi, identification is difficult, and
polyphasic identification is recommended: The use of micro- and macromorphology, ecophysiology,
extrolite profiles and sequences of appropriate house-hold genes will secure a correct identification
(B-tubulin, calmodulin, trans elongation factor 1a, RPB2). DNA sequences should be used for a BLAST
search in the part- database RefSeq, whereas a search in general in GenBank is problematic, and can
often give misleading results. Furthermore ITS sequences are often not sufficient for identification at
the species level, but may be used as a first bar-code attempt at superficial identification. Examples
will be given on how to identify important mycotoxigenic fungi and their mycotoxins, with an emphasis
on Penicillium, Aspergillus and Talaromyces.
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Detection of Mycotoxins Using Affinity-Based Technologies

Ludwig Niessen
Technische Universitat Minchen, Lehrstuhl fiir Technische Mikrobiologie, Gregor-Mendel-Stralie 4,
85354 Freising, Germany
E-mail: niessen@wzw.tum.de

Abstract

Analysis of mycotoxins and other small molecules is routinely based on chemical detection
and identification using high tech lab equipment, e.g. HPLC, GC, TLC. As an alternative, a variety of
affinity based assay formats have been developed to speed up and simplify detection. Such assays
make use of the specific binding between an analyte molecule and a receptor molecule. Recently the
detection of new affinity molecules and mechanisms has opened attractive opportunities for the
development of new and highly sensitive formats for assays and sample cleanup that have also been
applied to the analysis of mycotoxins. During the presentation different affinity based approaches to
the analysis of mycotoxins will be exemplified: Application of classical antibody based assays, nucleic
acid based affinity assays, and the application of technologies based on chemical affinity will be
elucidated. Focus will be set on immunoassay formats based on biosensors as well as on very recently
developed aptameric assays for mycotoxin detection.
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Fusarium Toxins

UIf Thrane
DTU Systems Biology, Technical University of Denmark, Kgs. Lyngby, Denmark
E-mail: ut@bio.dtu.dk

Abstract

Fusarium species are very well known for their ability to produce biologically active
metabolites including mycotoxins, such as the trichothecenes, zearalenones, fumonisins,
moniliformin, and beauvericins and other cyclic peptides. The metabolite production is highly
influenced by the growth conditions and this information is of high value to feed and food safety, as
mycotoxins are unwanted in agricultural crops. The available information on mycotoxins is
overwhelming. A search for scientific peer-reviewed papers using the keywords “Fusarium and
mycotoxin” retrieve >350 papers published in 2013! This equals one scientific Fusarium-mycotoxin
paper every single day. In addition, these search engines do not cover all journals and books, patents,
congress proceedings and technical reports! Unfortunately the quality of the information is variable
and in this context both the identification of mycotoxin and the producing organisms are the weak
points. It has been demonstrated that Fusarium mycotoxins are chemically altered by growing plants
in the field as part of plants’ defence against fungal invasion and harmful xenobiotics. Plants often
detoxify mycotoxins by forming a conjugation between the toxins and one or more sugar molecules.
The occurring metabolites are less or not toxic and are sometimes referred to as “masked
mycotoxins”, which partly may explain the mode of action of plant resistance. The masked mycotoxins
are transferred into food and it is of concern that thehydrolysis of these metabolites back to their toxic
parents seems to occur during mammalian digestion. The result can easily be that the total mycotoxin
load of consumers is underestimated. Another concern is new mycotoxin-commodity combinations
due to climate changes and the increasing worldwide trading of agricultural seeds and crops that
together will impact the mycobiota. Long-term surveys have provided evidence that Fusarium has a
great plasticity and capability to continuously select new genotypes demonstrating higher
aggressiveness and mycotoxin production. Today more and more genes coding for biosynthetic
pathways of non-household products are sequenced that add to the increasing information on the
genetics behind metabolite productions. However, a whole-hearted integration of fungal phenetics,
ecology, and genomics, as well as critical evaluation of the exceptional amount of metabolite data
being generated is crucial to ensure safe fungal products without Fusarium toxins.
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Molds Isolated From the Processing Environment and Their Significance in Spoilage of
Heat-processed Beverages and Juices

Emilia Rico-Munoz
BCN Research Laboratories, Inc., 2491 Stock Creek Blvd., Rockford, TN 37853, U.S.A.
E-mail: emilia.rico@bcnlabs.com

Abstract

Heat-processed beverages and juices can be spoiled by heat-resistant fungi (HRM) and spore
forming bacteria. They can also be environmentally contaminated by a variety of non-heat resistant
microorganisms such as Fusarium oxyporum, Exophiala sp., Cladosporium sp., Aureobasidium
pullulans, yeast, lactic acid bacteria (LAB) and acetic acid bacteria (AAB) at the filler, capper, cooling
tunnel and other areas of the processing environment. Heat-resistant molds produce ascospores that
can not only survive the heat treatment given to these beverages and juices, but can also be activated
and grow during storage. It is known that HRM ascospores are found in ingredients and in empty PET
bottles. There is not much information on the role that the processing environment plays on the
spoilage of these beverages and juices. This study was undertaken to determine the extent of the
contamination by HRM ascospores of the beverage processing environment. More than 2,000
environmental samples were taken in 15 beverage/juice processing plants and tested for HRM
ascospores. The areas with the highest counts of ascospores were the palletizer area, fork lifts/pallet
jacks, pallets and the stretch wrap around the empty bottle pallets. Ascospores were also found at the
depalletizers, slip sheets in between layers of empty bottles, the airveyors, the fillers, the batching
areas, cooling tunnel areas, conveyors, rinsers and even at the cap tracks. The most common HRM
isolated was Byssochlamys spectabilis followed by Neosartorya fischeri. Ascospores of Neosartorya
spp., Byssochlamys spp., Talaromyces spp., Hamigera avellanea, Thermoascus spp., Humicula
fuscroata and Eurotium spp. were also isolated. The significance of these molds in the spoilage of heat-
processed beverages and juices and their safety will be discussed in this presentation.
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Traditional Fermented Foods and Their Safety

Endang S. Rahayu'", Susana Ristiarini?, and Tyas Utami®
1)Faculty of Agricultural Technology, Universitas Gadjah Mada
2)Faculty of Food Technology, Widya Mandala Surabaya Catholic University
*E-mail: endangsrahayu@yahoo.com

Abstract

Fermentation of foods have been done centuries ago and considered as simple method for
preservation. However, since organoleptic properties and nutritional value of the products are
enhanced, as well as, functionality, fermentation foods remain developed in line with the
development of science and technology. In developing countries, fermentation of foods are carried
out by small scale (home) industry using conventional method, spontaneous (without addition of
starter cultures), simple, based on local materials. Traditional fermentation has several disadvantages,
such as, quality is inconsistent and safety is not assured. There are at least three causes why traditional
fermented food become unsafe. (1) Raw material contain hazard material that still exist in the product;
(2) Contamination by pathogenic bacteria during processing; (3) Toxin produced by important
microorganisms during fermentation. Many fermented foods are produced using molds (i.e., tempeh,
oncom, soy-sauce, angkak), therefore, the risk of mycotoxin contamination should be considered.
There are several questions to be discussed in this paper. Why is tempeh produced by fermentation
using Rhizopus oligosporus and other Rhizopus claimed as safe food? Why are Aspergillus oryzae and
A. sojae the closed related species with the well-known aflatoxin producers A. flavus and A. parasiticus
considered as safe when used for koji making? Aspergillus oryzae and A. sojae were believed to be
domesticated strains of A. oryzae and A. sojae, respectively and capability in synthesizing of aflatoxin
loss in domesticated strains. On the other hand, why was citrinine still detected in angkak (rice
fermented product based on Monascus purpureus)? In this paper, traditional fermented foods based
on molds and their safety will be presented.

Keywords: Traditional fermented foods, safety
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Black Aspergilli and Their Mycotoxin Production

Giancarlo Perrone
Institute of Sciences of Food Production - CNR, Bari — Italy
E-mail: giancarlo.perrone@ispa.cnr.it

Abstract

Black Aspergilli, which comprise 27 accepted species belonging to Aspergillus Sect. Nigri, are
spread worldwide with significant impact on food and feed both for beneficial and harmful effects.
Many species cause food spoilage, and several are used in the fermentation industry, or candidate in
the biotechnology industries. However, this group of fungi represent one of the most important
source of mycotoxins contamination of foods and feeds. Major mycotoxins produced by this group of
filamentous fungi are ochratoxin A (OTA) and fumonisins of the B series, in particular FB,. OTA is a
potent nephrotoxic and carcinogenic toxin produced by different species belonging to the genus
Aspergillus and Penicillium, in particular within black aspergilli the OTA producing species are A.
carbonarius, A. sclerotioniger, and a low percentage of A. niger, A. welwitschiae and, A. lacticoffeatus.
Fumonisins are carcinogenic mycotoxins originally produced by Fusarium species (F. verticillioides and
F. proliferatum) and recently (2007) identified in cultures of A. niger group. Only the two closely
related phylogenetic species of A. niger and, A. welwitschiae out of the 11 species of the A. niger
"aggregate" complex are able to produce fumonisins. A brief overview on the occurrence, biodiversity,
ecology and their toxigenic potential is here presented.
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Mycotoxin Research and Food Safety in Malaysia

Latiffah Zakaria
School of Biological Sciences, Universiti Sains Malaysia, 11800 USM, Penang, Malaysia
E-mail: Ifah@usm.my

Abstract

Research on mycotoxin in Malaysia started in 1960s which was mainly focussed on aflatoxins
contamination due to disease outbreak of pig farms caused by contaminated feed. Another hazard of
aflatoxins contamination was around 1988 of which contaminated flour used to make noodles caused
death of 13 children. Since then, studies on aflatoxins and other mycotoxins have been conducted
extensively especially on food and feed commodities. In Malaysia, research on mycotoxin are carried
out by research institutions such as Institute of Medical Research and Malaysian Agricultural Research
Development Institute, and several local universities. Important mycotoxins that have been reported
in different types of food and feed are aflatoxins (AF), ochratoxin A (OTA), fumonisins (FUMs),
deoxynivalenol (DON) and zearalenon (ZEN). Among the food and feed commodities analyzed were
cereal grains such asrice, corn and barley, peanuts and peanuts products, spices and herbal medicines.
Due to high temperatures (27 — 31°C) dan high relative humidity (70 — 90%), food and feed
commodities are easily contaminated by mycotoxin producing fungi if the commodities are not
properly stored. Contamination can also occurred by improper processing techniques. Food safety
issues in Malaysia are handled by Food Safety and Quality Division, Ministry of Health which deal all
matters relating to food safety and nutrition as well as strengthen the efforts of all agencies involved
in food safety
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Climate Change, Food Security and Mycotoxins — Do We Know Enough?

Naresh Magan
Cranfield University, Applied Mycology Group, Cranfield, Bedford MK43 OAL, U.K
E-mail: n.magan@cranfield.ac.uk

Abstract

There is interest in how the changes in climate change will affect mycotoxigenic fungi and
mycotoxin contamination of staple foods. It is known that changes in water availability drought stress,
temperature (+2-4°C) and 2x or 3x existing CO; (700, 900 ppm) will occur in different regions of the
world. There is some data which suggests that pest reproduction will increase damaging crops leading
to more fungal infections and perhaps mycotoxin contamination. This lecture will cover the key
aspects of these parameters, discuss the predictive modelling aspects of mycotoxin contamination of
staple crops. The most recent data which we have done on the effect of interacting climate change
factors on growth and aflatoxin production by A. flavus, and the effect on A. carbonarius, A. niger and
A. westerdijkiae in relation to growth and ochratoxin will also be presented. The potential impact of
climate change on food security could be significant and this will be discussed.
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Indonesian Food Safety: Regulation and Challenge for Mycotoxins

Roy Sparringa
National Agency for Drug and Food Control Republic of Indonesia
E-mail: roy.sparringa@pom.go.id, sparringa@gmail.com

Abstract

Everyone has the right to access a safe, quality and nutritious food for the health and well-
being of himself and of his family. Mycotoxin is one of major contributors for foodborne disease, which
cause significance loss not only in agriculture area, but also public health sector. Approximately 25%
of world food crops, mainly in developing countries, affected by the mycotoxins each year. Aflatoxins,
one of mycotoxins, are estimated to cause 4.6-28.2% of total annual hepatocellular carcinoma (HCC)
cases worldwide. Regulation and standard of mycotoxins are adopted to limit consumers’ exposure to
the mycotoxins. The permitted maximum levels as Food Safety Objective (FSO) of mycotoxins vary
greatly among countries which are influenced by various factors, such as level of exposure,
sociological, political and economic factors. Risk-based regulation on mycotoxins control along the
food chain is of importance to assure the acceptable risk to the consumers’ health. However to achieve
the FSO is a great challenge. One of the major challenges to control mycotoxins is a fact that Indonesia
lies in equator line where the climate is favorable for the growth of mycotoxin producing fungi. Several
assessments showed high aflatoxin B1 (AFB1), mainly in peanut and corn along food chain. A case
study of risk assessment of aflatoxin (AFB1) in peanut and corn and their products using the
consumption data of the National Socio-Economic Survey (2011) and the AFB1 concentration of
peanut and corn and its respective products reported by The National Agency of Drug and Food
Control (2014) showed that the AFB1 dietary exposure mean was about 38.32 ng AFB1/kg bw/day,
and estimated of HCC in Indonesia was more than 3500 cases annually. This figure is likely to be lower
estimate, because the consumption data of staple foods (e.g. rice) which may be attributable to AFB1
contamination is not considered in the calculation. It is recommended that mycotoxin control should
be in a single national integrated food policy. Food safety practices must be implemented along food
chain based on risk management program through partnership alignment including Public Private
Partnership Programs.

Keywords: mycotoxin regulation, aflatoxin B-1, risk assessment, estimated hepatocellular carcinoma
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Toxigenic Aspergillus flavus Population Detected by Its Aflatoxin Genes in Peanut Kernel

*)Nampiah Sukarno, Sri Listiyowati and Kemala S. Nagur
Biology Department, Faculty of Mathematics and Natural Sciences, Bogor Agricultural University,
Indonesia.
*E-mail: nampiahsukarno@yahoo.com

Abstract

Aspergillus flavus is one of main aflatoxin producer in peanut kernel in Indonesia. The aim of
this research was to study toxigenic A. flavus population grown in peanut kernel in Bogor, Depok and
Jakarta, Indonesia using morphological and molecular approaches. Samples were collected from
traditional markets. Fungal isolation was carried out using AFPA specific medium, and identification
was done by FVAVIQ1/FLAQ2 and AFLA-F/AFLA-R specific primers for A. flavus. Four pairs of primer
were selected for detection of aflatoxin genes in the fungal isolates, namely apa2, norl, verl and
omt1. Aflatoxin production was determined by observation of fluorescence under UV light on coconut
agar medium. Populations of A. flavus obtained were 5.55 x 10% 2.1 x 10% and 0.01 x 10* CFU/gram
for sample from Bogor, Depok and Jakarta, respectively. Total eighteen isolates of A. flavus, which
consist of 12, 4 and 2 isolates were successfully isolated based on variation of bright yellowish orange
intensity on AFPA medium from Bogor, Depok and Jakarta, respectively. All isolates carried apa2 and
norl genes, whereas the presence of verl and omt1 was vary. The presence of omt1, despite of apa2
and norl, determined the expression of aflatoxin genes detected by UV light. All of isolates derived
from samples collected in Jakarta were toxigenic, whereas toxigenic isolates from Depok and Bogor,
were 50 and 92%, respectively.

Keywords: aflatoxin genes, Aspergillus flavus, peanut, population, molecular identification
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Asperdgillus flavus Infection and Aflatoxin Contamination in Stored Nutmeg (Myristica fragrans) at
Various Stages of the Delivery Chain in North Sulawesi Province

Okky Setyawati Dharmaputra®", Santi Ambarwati?, Ina Retnowati?, and Nijma Nurfadila?
USEAMEO BIOTROP, Jalan Raya Tajur Km. 6, Bogor 16134, Indonesia; and Faculty of Mathematics
and Natural Sciences, Bogor Agricultural University, Dramaga Campus,Bogor, Indonesia
JSEAMEO BIOTROP, Jalan Raya Tajur Km. 6, Bogor 16134, Indonesia
*E-mail: okky@biotrop.org

Abstract

A survey to obtain information on postharvest handling of nutmeg and to investigate
Aspergillus flavus infection and aflatoxin contamination of stored nutmeg were conducted at farmer,
collector and exporter levels in North Sulawesi province in April and May 2013. The moisture contents
and percentage of damaged kernels were also determined. Twenty five, 22 and 27 dry nutmeg
samples were collected randomly from 14 farmers, 8 collectors and 4 exporters, respectively. Thus, a
total of 74 dry nutmeg samples were collected. The moisture content of nutmeg (based on wet basis)
was determined using distillation method. The percentage of damaged kernels were determined by
weighing them and dividing the weight of working sample used for damaged kernel analyses.
Aspergillus flavus was isolated using dilution method on Dichloran 18% Glycerol Agar (DG18). Aflatoxin
contents were determined using HPLC post-column derivatisation method. The results showed, that
in general the method of postharvest handling conducted by farmers and collectors were not
appropriately. The moisture contents of nutmeg kernels collected from farmers, collectors and
exporters were 9.98, 10.49 and 9.33%, respectively. The percentage of damaged kernels collected
from farmers, collectors and exporters were 70.55, 76.7, and 69.66%, respectively. The percentage of
samples infected by A. flavus collected from farmers, collectors and exporters were 40.0, 40.9 and
33.3%, respectively. The percentage of samples contaminated by total aflatoxin collected from
farmers, collectors and exporters were 64.0, 45.5 and 66.7%, respectively. Total aflatoxin contents in
nutmeg samples collected from farmers, collectors and exporters were 220.47, 4.73 and 1.18 ppb,
respectively. Aflatoxin B; contents in nutmeg samples collected from farmers, collectors and exporters
were 208.33, 4.18, and 0.80 ppb, respectively.

Keywords: aflatoxin, Aspergillus flavus, distribution chain, Myristica fragrans, nutmeg, North Sulawesi
province
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Airborne Fungi and Aflatoxin-Producing Aspergillus flavus Group on Gaplek Storage Warehouse in
Gunung Kidul, Yogyakarta, Indonesia
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Abstract

This study aimed to determine the diversity of airborne fungi in gaplek storage in Gunung
Kidul, Yogyakarta and find out the presence of Aspergillus flavus aflatoxin-producing genes.
Identification of fungi was performed by macroscopic, microscopic as well as molecular
characteristics. In this study 109 isolates were obtained and based on the macroscopic and
microscopic characteristic were identified as Aspergillus flavus, A. niger, A. tamarii, A. versicolor, A.
wentii, A. fumigatus, A. sydowii, Cladosporium marcocarpum, C. sphaerospermum, Eurotium
herbariorum, Penicillium rugulosum, P. polonicum, P. griseofulvum, Talaromyces erythromellis, and
Trichoderma viride. Thirthy one isolates showed reverse orange-colored colonies on media Aspergillus
flavus-parasiticus Agar (AFPA), and 26 among of them had the ability to produce aflatoxin, showed
the blue fluorescense in Coconut Cream Agar (CCA). Based on the B-tubulin gene sequences, 19
isolates had 99% similarity to A. flavus and 16 among of them had nor-1, afIR, and omtB gene that
played a role in producing aflatoxin. On the other hand, there were 3 isolates had no these genes
which was correlated to the absence of blue fluorosence of A. flavus as it’s observed in CCA. One of
the dominant fungi found in indoor airborne of gaplek warehouse in Gunung Kidul, Yogyakarta,
Indonesia was A. flavus which had aflatoxigenic properties and capability of producing aflatoxin.

Keywords: diversity, airborne fungi, Aspergillus flavus, aflatoxin, gaplek
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Aflatoxin Content in Some Peanut (Arachis hypogaea L.) Post-Harvest Handling in Gunungkidul,
DIY
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E-mail: yeyen_world@yahoo.com

Abstract

Gunungkidul is the largest producer of peanuts (Arachis hypogaea L.), in Yogyakarta. The
problem was poor farmer’s post-harvest handling, resulting in a reduction in quality, especially the
increase of aflatoxin content. The research was carried out in January-December 2014. Research
conducted at Sediyo Mulyo Farmers Group, Sogo Hamlet, Candirejo Village, Semanu, Gunungkidul and
Post Harvest Laboratory and Agricultural Machinery, Yogyakarta IAIT. The experimental design used
in this study is completely randomized design with two treatments and seven replications. The
treatment used were farmer post-harvest handling peanut and the introduction. The difference of the
two treatments were in the process of sorting, drying, and storage. The results showed that the
peanuts improvement of post-harvest handling: 1) could suppress the aflatoxin content of the third
month of storage, ie from 360 ppb to 20 ppb, making it safe for consumption. 2) improved the quality
of peanuts into a quality Il which is in accordance with SNI1 01 3021 1995.

Keywords: peanut, post-harvest handling, farmer, the introduction, and the aflatoxin content
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Molecular Identification of Fusarium Species from Maize Kernels in Several Maize Production Area
in Central and East Java, Indonesia
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Abstract

Fusarium spp. which infect maize in the field will continue its infection in the post-harvest
period. Some Fusarium spp. produce mycotoxin, while different species of Fusarium can produce
different toxin. The mycotoxins cause harmful effect on human and animal health. Research focused
on Fusarium mycotoxin of maize is still limited in Indonesia. Therefore, this research aims to reveal
the presence of Fusarium spp. from maize and identify them based on molecular analysis. Samples of
maize were collected from several production areas in Central and East Java. Fusarium spp. were
isolated and grown in potato dextrose agar (PDA) medium and molecular identification was conducted
by PCR assay using species-specific primer of estimated Fusarium spp. species. The result showed that
from twenty sample isolates, there were ten isolates Fusarium verticilloides, two isolates F.
proliferatum, three isolates F. graminearum and five isolates were not identified yet. Those
unidentified isolates are now being prepared for sequencing-based analysis.

Keywords: molecular identification, maize kernel, Fusarium verticilloides, F. proliferatum, F.
graminearum.
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Occurrence of Ochratoxin A in Cocoa Powder and Method Validation
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Abstract

The purpose of this research was to determine the occurrence of Ochratoxin A (OTA) in cocoa
powder which are marketed in Indonesia and also to perform a single laboratory validation for the
analysis of OTA. Spiked samples with levels from 10.00 to 50.00 pg/kg for cocoa powder had an
average recovery rate of 86.67%. The limits of detection and quantification in cocoa powder were
0.16 pg/kg and 0.54 pg/kg respectively. A good correlation (r = 0.9987) was found for this method.
Three Indonesian markets of cocoa powder products were investigated to determine the presence of
OTA, which was extracted by Ochraprep® immunoaffinity columns for cleaning up and analysed by
high performance liquid chromatography (HPLC). The results showed that allof the cocoa powder
products were contaminated with OTA at different levels and the average level of OTA contamination
was 3.08 pg/kg.

Keywords: Ochratoxin A, cocoa powder, method-validation
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Identification of Potatoes-Contaminating Fungi in Traditional Market of Condong Catur, District of
Sleman, Yogyakarta
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Study Program Diploma of Health Analyst, Health Science College Guna Bangsa, Yogyakarta
*E-mail: fitri.nadifah@gmail.com

Abstract

Potato (Solanum tuberosum L.) is one of the five basic sources of carbohydrates. It consumed
by many people in the world. One of the constraints in potato production is the presence of fungal
diseases. Fungi that cause diseases in potato crops include Phytophthora infestans which causes late
blight, Fusarium oxysporum which cause fusarium wilt, Alternaria solani Sor. Which caused brown spot
disease, and Aspergillus niger which infect bulbs and produce aflatoxin. Identification of potatoes-
contaminating fungi can lead the farmers to get a better potatoes production. This research goal was
to identify potatoes-contaminating fungi in Traditional Market of Condong Catur, District of Sleman,
Yogyakarta. This research used descriptive method with laboratory examination. We took 30 defected
potatoes which was suspected of being infected by fungi. Samples were taken from each potato
aseptically and then cultured in Saboraud’s Dextrose Agar (SDA) media. Fungal identification was held
after 24 hours incubation. Based on the laboratory examination, there were fungal infections on all
potatoes. These were identified as Phytopthora infestans (26.67%), Fusarium oxysporum (86.67%),
Alternaria solani Sor. (6.67%), and Aspergillus niger (13.33%). Phytophthora infestans, Fusarium
oxysporum, Alternaria solani Sor., and Aspergillus niger were identified as potatoes-contaminating
fungi in Traditional Market of Condong Catur, District of Sleman, Yogyakarta.

Keywords: fungi, potatoes, contaminant
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Mould, Bacteria and Heavy Metals Contamination in Ground Coffee
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Abstract

Coffee is one of many beverages favored by almost everyone around the world and coffee is
also one of the main of export commodities beside non-oil and gas foreign exchange.The ground
coffee has possibility of being contaminated by molds and bacteria as well as containing heavy metals
that has met the threshold standards. The puspose of this research were to study the mould, bacteria
contamination and also the content of heavy metals in ground coffee. Parameters used in this study
were the total amount of mould, aerobic bacteria and coliform bacteria, while the heavy metals
measured were Pb and Cu. The total number of mould and bacteria were analyzed using Total Plate
Count while heavy metals using Atomic Absorption Spectrophotometri. The results showed that the
total number of mould and aerobic bacteria were still less than recommended value from National
Standardization Agency. No coliform bacteria were found in all samples observed. The Pb and Cu
metals content were still less than recommended value from National Standardization Agency.

Keywords: mould, bacteria, heavy metal, ground coffee, AAS
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Evaluation of Reduction Fumonisin Contamination in Corn in the Stages of Making Sekelan That
Soaked With Lime Water and Lactic Acid Bacteria
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Abstract

Corn as the main ingredient in the making sekelan (alternative food) in its storage are
susceptible to mycotoxin contamination which reducing the corn quality. Fumonisin is one of
mycotoxins that could potentially cause disease in humans and animals. Fumonisin produced mainly
by Fusarium verticilloides, Fusarium proliferatum and other genera were often found in corn. The
recommended maximum levels for fumonisins in human foods and in animal feeds regulated by Food
and Drug Administration (FDA). For human foods, the maximum levels for fumonisins are 2-4 ppm.
This study aims to determine the level of fumonisin contamination in corn as an ingredient sekelan
and reduction at every stage of making sekelan marinated with lime water and lactic acid bacteria.
Corn was inoculated with Fusarium verticiloides then made sekelan with three soaking treatments
using water, with lime water and lactic acid bacteria (Lactobacillus plantarum). The content of
fumonisin in each stage were analyzed using HPLC. The results showed that the milling process was
able to reduce the contamination of fumonisin B1 from 14.47 ng/g to 0.69 ug/g and the largest part
of fumonisin B1 content was in the skin and corn bran. In the milling process, followed by soaking with
water, lime water, and lactic acid bacteria decreased fumonisin B1 97.72%, 100% and 98.67%,
respectively and was not found fumonisin B2.

Keywords: corn, sekelan, Fusarium verticilloides, mycotoxins, fumonisin B1
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Anticandida Activities of Ethyl Acetate Extract, Fractions and Compounds from Lactobacillus
plantarum IBL-2 Fermentation Product
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Abstract

Candida albicans is one of the causes of opportunistic infection in human. The bio-therapeutic
development from antimicrobial compounds of Lactic Acid Bacteria (LAB), such as Lactobacillus
plantarum, is targeted to be one of the alternatives for effective and non-toxic candidiasis therapy.
This study was aimed to identify the anticandida compounds derived from L. plantarum IBL-2. The
method used in the production process was fermentation of L. plantarum |BL-2 under optimal
condition. For further study, extract of acid and cell-free supernatant was prepared using liquid-liquid
extraction and column vacuum chromatography. Anticandida compounds were identified from the
hexane: EtOAc (4 : 6) fraction, utilizing GC-MS. Anticandida activity of the compounds was measured
using agar diffusion and microdilution method. The optimum incubation period for anticandida
compounds production from L. plantarum IBL-2 was 72 hours, which produce acid and cell-free
supernatant with inhibitor zone diameter against C. albicans of 9 mm. Ethyl acetate fraction from the
liquid-liquid extraction produced the highest anticandida activity, with inhibitor zone diameter of 14
mm. Column vacuum chromatography was resulted in anticandida compounds which produced
inhibitor zone diameter of 17 mm using diffusion agar method and 16 titer using microdilution
method. Utilizing the GC-MS, several organic acids from anticandida compounds were identified.
Identification of anticandida compound derived from L. plantarum IBL-2 showed that the compound
consisted of several organic acids such as propanoic acid, 2-hydroxycaproic acid, pentanoic acid 4-
metil, pentanoic acid 3- metil, lactic acid dimer, benzene propanoic acid, 3-ureidopropionic acid,
hexadecanoic acid, oleic acid,octadecanoic acid and 1,2 benzenedicarboxylic acid.

Keywords: lactic acid bacteria, anticandida, biotherapy
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Low pH Enhances Rumen Absorption of Aflatoxin B1 and Ochratoxin A in Sheep
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Abstract

The objective of this study was to determine whether the ruminal disappearance rate of
aflatoxin B1 (AFB1), ochratoxin A (OTA) and fumonisin B1 (FB1) is affected by acidic rumen pH
conditions. Disappearance was measured using a temporally isolated rumen model. A buffered
solution containing AFB1, OTA and FB1 at pH 5 or 7 was incubated for up to 2 h in the rumen of three
adult rumen-cannulated sheep. The mean pH of the solution during the 2-h incubation in the rumen
was 6.840.15 and 5.7+0.25 for the neutral and acid conditions, respectively. AFB1 and OTA were
readily absorbed in the rumen, particularly at acid pH. The fractional disappearance rates at acid and
neutral pH for AFB1 were, respectively, 1.98+0.52 and 1.42+0.57/h (p<0.019) and for OTA were
0.16+£0.10 and 0.06+0.03/h (p<0.058). OTA disappearance from the rumen was followed by a
concomitant increase of OTA concentration in plasma throughout the 2-h incubation. In contrast, FB1
was not absorbed in the rumen. In conclusion, acid pH in the rumen increases the absorption of AFB1
and OTA, potentially contributing to an exacerbated toxic risk.

Keywords: ruminal acidosis, mycotoxins, ruminal absorption, sheep
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Within-Host Interactions between Metarhizium anisopliae and Two Aspergillus spp.: Evaluation of
Constructive Implications on Biocontrol Strategies
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Abstract

The negative aspects of traditional pest control, which involve the use of harmful chemicals,
have led to the scrutiny of alternative methods such as the utilization of non-hazardous biocontrol
agents. Brontispa longissima is a noxious coconut pest, whose infestation has been responsible for the
reduced fruit production and damage of more than three million coconut trees across the country.
The pathogenic capabilities and within-host interactions of Metarhizium anisopliae var. F52 (M.a) and
two Aspergillus spp. isolates on B. longissima were evaluated. These Aspergillus spp., identified as
representative of sections Fumigati (Asp01) and Flavi (Asp02) were previously assessed for aflatoxin
production via cultural method. Asp01 was found to have pathogenic effects comparable to M.a,
causing 52% and 57% mortality on adult beetles respectively, 48 hours after inoculation. Antagonistic
and mutualistic relationships were observed in mixed infections, whereby a reduced mortality of adult
beetles was observed when M.a was mixed with Asp01 (19%), while 57% mortality was recorded on
the treatment with the virulent M.a mixed with avirulent Asp02. Surprisingly, surface mycosis on
cadavers was predominantly consisted of the avirulent Asp02. In this study, these relationships were
investigated in the light of its effect on B. longissima and to the coconut crop per sé, its implications
on pest management were then deliberated. This serves as a preliminary investigation, which may
pave the way towards exploitation of new and more efficient control strategy to specifically curb B.
longissima infestation—the first study to report Aspergillus spp. infection on B. longissima.
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Efficacy on Elimination of Listeria spp., Salmonella spp. and Pseudomonas spp. in Single and Mixed
Biofilms by Hydrogen Peroxide Pre-Treatment and Cleaning Process
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Abstract

Prevention and control of biofilm formation in food processing environment has remained a
challenge for food industry in term of food safety. This study was designed to investigate the efficacy
of hydrogen peroxide pre-treatment combination with the regular procedure using daily cleaning in
shrimp plant. Single and mixed species biofilm of Listeria spp., Salmonella spp. and Pseudomonas spp.
were used as the model. In laboratory single biofilm on stainless steel coupons (SS) were formed under
nutrient stress and harvested at 3 days and 7 days to assess the 4 cleaning procedures. The result
showed that single biofilms of Listeria and Salmonella were completely eliminated by using 2% alkaline
detergent 10 min following with 2 type of QUAT based sanitizers. However this procedure could
eliminate Pseudomonas, high potential biofilm formation, by 3-4 log reduction but 5 log reduction was
obtained when replaced with acid detergent. Then mixed species biofilm study was done on 3
materials, stainless steel, Teflon and rubber. The condition was simulated as continuously 7 days
process conditions. H,O, concentration of 1 and 2% at 5 and 10 min as pre-treatments were subjected
to mixed biofilm prior to the regular cleaning procedure. Hydrogen peroxide 2% as pre-treatment
reduced population of bacteria by 6 log (CFU/cm?). No significant different in pre-treatment with
cleaning process between 5 min of 2% H,0, and 10 min of 1% H,0,, and mixed biofilm on stainless
steel was removed the easiest compare to the others. Applying hydrogen peroxide as the pre-
treatment following with the regular cleaning process in plants needed in removing and controlling
biofilm, particular mixed species biofilm.

Keywords: mixed biofilms, Listeria spp., Salmonella spp., Pseudomonas spp., hydrogen peroxide, food
safety
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Effect of Co-culturing of Endomycopsis burtonii in Angkak Fermentation by Monascus purpureus
on Citrinin and Red Pigment Production
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Abstract

Monascus purpureus are commonly used in angkak fermentation to produce the red pigment
(angkak). During angkak fermentation, this mold can also form a mycotoxin called citrinin. The
objectives of this study were to increase the red pigment production and to reduce the citrinin
formation by co-culturing M. purpureus strains with an indigenous isolate of Endomycopsis burtonii
during angkak fermentation at different time of inoculation. Sterilized rice was used as substrate and
three strains of M. purpureus (JmbA, TOS and AID) at concentration of 10’ CFU/ml were used for
angkak fermentation performed at room temperature. Suspension of E. burtonii was added at three
different concentrations (103, 10*and 10°CFU/ml) at day 2, 4, and 6 of fermentation period of 14 days.
Citrinin were detected after 14 days of angkak fermentation analyzed by HPLC with Nucleosil 100-5 C-
18 column and fluorescent detector. The intensity of red pigment was measured by
spectrophotometry at 500nm. The results showed that the highest production of red pigment was
achieved by strain M. purpureus TOS that co-cultured with 10*CFU/ml of E. burtonii added at day 6.
The intensity of red pigment by this co-culturing procedure was 1.75 times higher than that without
co-culturing. Furthermore, strain TOS formed relatively less citrinin after co-culturing with 10* CFU/ml
of E. burtonii added at day 6, i.e. from 0.54 ppm to 0.47 ppm. Although, the other strains (JmbA and
AID) also indicated an increasing trend of red pigment intensity by co-culturing with E. burtonii,
however, the formation of citrinin was also increase. These results suggested that co-culturing with E.
burtonii can improve the red pigment production and reduce the citrinin formation. However, the
effect of co-culturing with E. burtonii was varied, likely depending on the M. purpureus strain involved.

Keywords: angkak, citrinin, red pigment, Endomycopsis burtonii, Monascus purpureus
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Abstract

The development of the food processing industry led to the highly used of dyes, especially the
type of synthetic dyes that can be harmful to consumers because of its toxicity. Natural dyes to be one
of the alternatives used in the field of food. One of the natural dyes is widely used as a food coloring
that is red yeast rice. Red yeast rice is rice that is overgrown by the mold Monascus sp. that produces
pigment. This study aims to obtain pure isolates of red fungus rice from angkak in Semarang. The
growth and the red pigment production of the fungal isolates in the different source of N and pH were
evaluated. The treatment was done by inoculating fungal isolates in PDB (potato dextrose broth)
medium which was treated at pH 3, 5, 7, 9 and added with nitrogen source Ammonium Chloride 1%,
Ammonium Nitrate 1%, as well as Peptone 1% for optimization. Analysis of pigments was conducted
using a spectrophotometer with a wavelength (A) of 500 nm and analysis of dry cell was done based
on mycelia weight (g/l). The results showed that the highest pigment concentration occured at
treatment of pH 7 with 0.812 absorbance value and the highest value of the cell dry weight at pH 7
was 1.232 g/l. Results of optimization with different nitrogen sources showed the highest pigment
levels occurred in the addition of a nitrogen source Ammonium Chloride 1% with 0.821 absorbance
valve and the dry weight of most cells in Ammonium Nitrate was 2.556 g/I.

Keywords: pigment, angkak, isolate fungus, pH, nitrogen.
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Devia Kusmawati Arfina, Endang Kusdiyantini and “Isworo Rukmi
Department of Biology, Diponegoro University.
*E-mail: rukmi_is@yahoo.com

Abstract

Kempong is a traditional fermented food found in South Karangpucung Linggapura Bumiayu
village, Central Java prepared from palm kernel cake. This is traditional fermented food which
exclusively found in that region, and consumed mostly everyday by the people in the village. To
examine the important mold and their roles in kempong fermentation. Mold isolation was done by
direct isolation on PDA medium from kempong product. The proteolytic, amylolitic, lipolytic activity
of the isolates were also observed by hydrolysis assay on agar media. Proximat analysis of kempong
were also conducted. R. oryzae, A. chevalieri, and A. tamarii have been isolated from kempong
product. All isolates showed good enzyme activities, particularly proteolytic and amylolytic. The
proximate analysis of kempong showed that the carbohydrate, protein, fat, ash, and water content
were 16.67%, 5.77%, 2.80%, 0.75%, 74.03% d.w respectively. R. oryzae isolate showed a high
proteolytic activity, which indicates that this species might be the main agent in kempong
fermentation. The nutritional value of kempong was lower than the raw substrate.
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Abstract

Tempeh is a popular Indonesian traditional fermented food that can be used as source of
macro and micronutrient, isoflavon and dietary fibers. Tempeh is mainly made from soybean and
fermented by Rhizopus spp. to produce soybean cake. Recent findings on Rhizopus on tempeh from
Indonesia indicated that the diversity of Rhizopus associated with tempeh was reduced to only R.
microsporus and R. delemar. Further, phylogenetic study based on the ITS sequence indicated that the
R. microsporus from Indonesian tempeh nested in the same clade with clinical strains R. microsporus.
While R. microsporus may harbour endosymbiotic Burkholderia rhizoxinica and B. endofungorum,
which the toxin is harmful for human. Nevertheless, no report on toxicated people in Indonesia due
to consuming tempeh. This raise the question whether R. microsporus of Indonesian tempeh hosted
toxin producing bacteria and thus correlate with tempeh safety. This study find out that tempeh
samples from Bogor were free from Salmonella and aflatoxin, but contain E. coli. Hyphal washing
method indicated no bacteria exists both within and on the surface of the hyphae of R. microsporus
isolated from fresh tempeh. This result was supported by PCR amplification of 16S RNA of the crude
extract of some R. microsporus isolates. A hyphothetical answer to tempeh safety based on
metagenomic approach is discussed.

Keywords: DNA, food safety, metagenomic, Rhizopus, tempeh
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A Review Article: Natural Antimicrobial Compound in Sumba Mare’s Milk
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Abstract

Mare's milk has long been used as a health drink and has a therapeutic effect. Sumba horses
is the original horse in Indonesia, has a high number of population. According to statistics, the
population of Sumba horses reach one-eighth of the total population of horses in Indonesia. Sumba
horses are typically used in cultural ceremonies, transportation equipment, agricultural equipment,
and horserace, but Sumba mare’s milk have not been utilized. The aims of this study were to assess
the potential utilization of Sumba mare’s milk associated with horse care system maintenance, the
condition of the area and population of Sumba horse; to determine the composition of Sumba mare’s
milk; and to identify and fractionate antimicrobial activity. The study was conducted through
collection of journal and data about the Sumba mare’s milk. The results of the review showed that
maintenance system and horse population in large numbers on the island of Sumba, became an
indication of the utilization of mare’s milk as a nutritious food source. Sumba mare’s milk can also be
a new revenue source as a food that improves the economy of the community. Based on the data, it
can be conclude that Sumba horse had a great potential in producing mares milk. The average of
sumba mare’s milk contained protein, fat, lactose and total solids in respectively 1.82%, 1.67%, 6.48%
and 11.37%. Identification of antimicrobial compounds using HPLC method, there are six main peaks
with different polarities and retention times. Fractionation results of six fractions with different
polarity levels were tested of antimicrobial activity against causative agent of subclinical mastitis. The
conclusions of present study showed that utilization of Sumba mare’s milk have the potential to be
developed on the Sumba area. Sumba mare’s milk nutritional value, namely protein, fat, lactose, and
total solid were balanced and compounds in whey protein had antimicrobial activity against causative
agent of subclinical mastitis.
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Studies on Mycoflora Flora Associated with Dried Areca Nut in Assam
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Abstract

Mycoflora associated with dried betel nut commonly known as supari is poorly understood
particularly with the occurrence of mycotoxigenic A. flavus in Assam, India. The present work was
carried out to examine the quantitative as well as qualitative composition of mycoflora in ten betel
nut samples collected from different shops at Bokakhat, Assam. There were 2200-6310 cfu of
mycoflora/g of dry betel nut. It was observed that Aspergillus niger dominated the fungal population
followed by Blue Penicillium and yeast. Occurrence of Mucor and other hyaline forms are also
observed in direct plating of dried areca nut. There were a total of 4578 colonies of fungi recorded
during the study and A. niger represented 73% of total fungal flora. A. flavus was found in three
samples. Other fungal species found in this study were pink yeast (25.25%), Aspergillus flavus (1.5%),
Trichoderma viride (0.61%), an ash coloured Aspergillus (0.34%), blue Penicillium (0.24%), Mucor
(0.06%) and white Penicillium (0.02%). The occurrence of A. flavus in betel nut is a significant risk factor
which contribute to incidence of various types of oral cancer in human in state of Assam and has
been discussed in the light of existing epidemiological evidences.
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Citrinin and Pigment Production by Indigenous Monascus purpureus strains during Angkak
Fermentation
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Abstract

This study detected citrinin and pigment production by indigenous M. purpureus strains
during angkak fermentation. Citrinin is a mycotoxin originally isolated from Penicillium citrinum, which
is also found to be produced by other variety of other fungi. Three strains of M. purpureus isolated
from angkak commercially produced in Jember (JmbA), Pontianak (TOS) and Medan (AID) were used.
The cultures were grown on Malt Extract Agar media at 30 °C for 7 days. Fermentation of angkak was
conducted by adding of 10% (v/w) starter suspension to sterilized rice, followed by incubation at room
temperature (25-32 °C) for 14 days. The red, orange and yellow pigments were measured by
spectrophotometry at wave length of 500 nm, 470 nm and 410 nm, respectively. Citrinin were
detected after 14 days of angkak fermentation, using HPLC with Nucleosil 100-5 C-18 column and
fluorescent detector. The results indicated that the growth curves of all strains were similar, with level
of 6.0 to 7.0 Logio CFU/g reached after 6 days and was relatively constant up to 14 days. All strains
produced red, orange and yellow pigments. The highest red pigment formation as indicated by the
highest measured intensity were found in descending order from high to low by M. purpureus strain
JmbA, TOS, and AID. All strains also formed citrinin, i.e. 1.76 ppm by JmbA, 0.54 ppm by TOS, and 0.34
by AID. These levels are lower than LDsp that has been reported for oral administration as about 50
mg/kg, 35-58 mg/kg and 19 mg/kg to the rat, mouse, and rabbit, respectively. Although there is no
established limit in humans, however, caution should be suggested when consuming products
containing citrinin.

Keywords: citrinin, pigments, Monascus purpureus, angkak
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Mycoflora of Fermented and Unfermented Cocoa Beans and Their Susceptibility Difference of
Ochratoxin A and Aflatoxins Production in High Relative Humidity Storage
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Abstract

Most of Indonesia’s cocoa beans have been produced through fermentation. Various
metabolites such as alcohol, lactic acid, and acetic acid are produced during cocoa beans
fermentation. These metabolites would induce different chemical characteristic of fermented cocoa
beans. Lactic and acetic acid are fermentation products with antimicrobial activity and capable to
suppress fungal growth. In the other hand, ochratoxin A (OTA) and aflatoxins (AFs), mycotoxins
produced by mycoflora Aspergillus and Penicillium species, usually found as cocoa beans
contaminants. This study was the first research on fermented and unfermented cocoa beans
mycoflora diversity and their susceptibility difference of OTA and AFs production. In this research,
parameters evaluated were mycoflora, OTA, and AFs contamination to determine the correlation
between susceptibility of fermented and unfermented cocoa beans on OTA and AFs production and
the diversity of mycoflora during storage. To investigate the susceptibility, this research was
conducted on storage simulation with 91% of relative humidity. This study was divided into 2 parts. In
part I, enumeration using direct plating method was used to determine the level of cocoa beans
mycoflora contamination from field and during storage. To investigate the potential of OTA
production, and possibility of AFs formed during storage simulation, spore suspension of Aspergillus
ochraceus (4.32 x 108 cfu/ml) was inoculated in fermented and unfermented cocoa beans with a ratio
of 2 ml spore suspension per 100 grams of cocoa beans. Cocoa beans were incubated at 91% RH
environment to support mycoflora growth and OTA and AFs production. In part Il, enumeration using
dilution and plating method was used to monitor the growth of inoculated A. ochraceus and other
species population which grow during storage simulation. Enumeration result indicated that
mycoflora contamination in unfermented cocoa beans was higher than those in fermented cocoa
beans. Mycoflora identification result showed the presence of Aspergillus, Penicillium, Rhizopus,
Mucor, and Eurotium. Fermented cocoa beans were more susceptible to AFs production with
dominant contaminants from flavus group. The highest AFs production was found in fermented
inoculated cocoa beans after 10 days storage. Unfermented cocoa beans were more susceptible to
OTA production with dominant contaminants from black Aspergilli. The highest OTA production was
found in unfermented inoculated cocoa beans after 15 days storage.

Keywords: ochratoxin A, aflatoxins, mycoflora contamination, fermented and unfermented cocoa
beans
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Survey of Aflatoxin B; Contamination in Rice from Thailand
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Abstract

Aflatoxin By (AFB1) is a highly toxic, mutagenic, teratogenic and carcinogenic compound that
exhibits immunosuppressive activity and acute and chronic toxicity in both humans and animals.
Currently, AFB; contamination in food and feed is a danger to human health. Rice is one of Thailand’s
staple foods, consumed almost on a daily basis. The per capita rice consumption per annum was
estimated at 119 kg of milled rice. Unfortunately, research focusing on aflatoxin B; contamination in
rice is quite limited. Therefore, the main objective of this work was to investigate the aflatoxin B;
contamination levels in rice by Enzyme-linked Immunosorbent Assay (ELISA). Forty two rice samples
including milled rice (6 samples), glutinous rice (5 samples), brown rice (19 samples), Hom Ma Li rice
(8 samples), red rice (3 samples), and purple rice (1 sample) were collected from local stores or
supermarket in Thailand. Results indicated that aflatoxin B; contamination level was in the range of O-
19.91 ppb. The highest aflatoxin B; contamination level has been detected in one brown rice sample.
Only three rice samples showed negative results. Fortunately, all the detected levels were under the
regulation limit of Thailand.

Keywords: Aflatoxin By, rice, Thailand
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Isolation of Aspergillus spp. from Thai Husked Rice and Their Ability to Produce Aflatoxin B1
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Abstract

The consumption of husked rice is increased but the quality and safety of husked rice is still
anissue. Aflatoxin B1 (AFB1) contamination has been investigated between July 2011- Sept 2012 and
found AFB1 contamination on 240 rice samples ranging from 0.09 to 26.61ppb. Thus, the ability of
mold isolates from husked rice was investigated. Xerophilic mold on husked rice collected from Central
and Northern East regions of Thailand (120 samples) was counted on DG18 and the population ranged
from 2.1-4.0 and 1.2-3.7 logCFU/g respectively. The results showed no correlation between amount
of AFB1 and the fungal population in rice samples. Identification was done by sequencing method with
calmodulin gene fragments. Fifty six of Aspergillus spp isolates was identified as 5 major species
namely flavus (44), fijiensis (4), tamarii (3), brunneoviolaceus (3) and fumigatus (2), all isolates showed
potential to produce AFB1. The highest potential of AFB1 production cultured on media was A. flavus
(1,004 ppb) while the lowest was A. tamarii (0.5 ppb). Although the results from the survey revealed
that Thai husked rice was safe from AFB1 contamination, however poor storage without relative
humidity control may promote the growth of toxin producing fungi. Since potential aflatoxin-
producing fungi may exist in rice, therefore good practices in post-harvest particularly appropriate dry
process, good sanitary condition of storage have to be emphasized in farm.

Keywords: Aflatoxin B1, Aflatoxin, husked rice, Aspergillus spp., food safety

IUMS Outreach Program on Food Safety and International Conference on Mycotoxin 67
November 14-15, 2014, CEMycoS, Faculty of Agricultural Technology, Universitas Gadjah Mada
Yogyakarta, Indonesia



P-5

Reduction of Aflatoxin B; by Lactobacillus paracasei SNP-2 during Peanut Milk Ferm entation
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Abstract

The objective of this study was to study the ability of Lactobacillus paracasei SNP-2 to reduce
aflatoxin B; (AFB;) content during fermentation of peanut milk. Aspergillus flavus contaminated
peanuts were extracted to obtain peanut milk. The amounts of AFB; were analyzed during peanut milk
production. AFB; contaminated peanut milk was inoculated with 24 h culture of L. paracasei SNP-2,
and incubated at 37°C for 12 h. Viable cell, pH and reduction of AFB1 content were monitored during
fermentation. Processing of peanut milk from raw peanuts reduced AFB; concentration for about 62%.
During peanut milk fermentation cells grew from 9.8 x 10’ CFU/ml to 1.6 x 10° CFU/ml, and the pH
decreased to 3.50. Fermentation of peanut milk by L. paracasei SNP-2 resulted in the reduction of
44.44% AFB;.

Keywords: Aflatoxin B;, reduction, lactic acid bacteria, peanut milk fermentation
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Abstract

The aim of this research was to study the binding ability of Aflatoxin B; (AFB;) to viable and
non viable of Lactobacillus paracasei SNP-2 in phosphate buffered saline pH 7.3. Cells were grown in
MRS broth at 37°C for 24 h, and then centrifugated at 1800 g for 20 minutes at < 10°C to get the pellet.
Pellet was suspended in phosphate buffered saline pH 7.3 until the cell concentration was about 10°
CFU/ml. Viable cells, and heat-, and acid killed cells were evaluated their ability to bind AFB; in
phosphate saline buffer pH 7.3. Stability of the L. paracasei SNP-2-AFB; complexes were evaluated by
determining the amount of AFB; released to the phosphate buffered saline following five times
washing. The results showed that AFB; binding by heated-and acid-killed bacteria were higher than
that of by viable cells. More than 70% of bound AFB; was released from viable bacteria after five times
washing. However, heat- and acid-killed cell treatments were significantly increased the complex
stability of bacteria-AFB;.

Keywords: Aflatoxin Bi, Lactobacillus paracasei SNP-2, binding of AFB;
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Abstract

The objectives of this research are (1) to evaluate effect of external factors such as AFB;
concentration, acidity (pH), temperature, and incubation time on the binding of AFB; by Lactobacillus
paracasei SNP-2, (2) to evaluate the effect of bacterial population in binding process. In this research,
10° CFU/ml bacteria were incubated on phosphate buffered saline with various pH (3,0; 4,0; 5,0; 6,0;
and 7,3) that contain various AFB; concentrations (20, 40, 60, 80 and 100 ppb). The variation of
incubation times were 10 min, 1 h, 6 h, 12 h, and 24 h. To evaluate the effect of number of bacterial
cells, three different concentration of bacterial cells i.e., 102 CFU/ml, 10° CFU/ml and 10'° CFU/ml,
were incubated in the phosphate buffered saline (pH 5) that contain of 20 ppb AFB;. The result
indicated that increasing AFB; concentration in medium did not affect the percentage of AFB; binding
but affect the binding speed. On the other hand, acidity affected the binding capacity and after 24 h
of incubation time at temperature of 37°C showed the highest value. Approximately a minimum of
1x10° CFU/ml was required for significant binding of AFB; by Lactobacillus paracasei SNP-2.

Keywords: AFB;, Lactobacillus paracasei SNP-2,

IUMS Outreach Program on Food Safety and International Conference on Mycotoxin 70
November 14-15, 2014, CEMycoS, Faculty of Agricultural Technology, Universitas Gadjah Mada
Yogyakarta, Indonesia



A Rapid ELISA Test for the Detection of T-2 Toxin in Grain Samples
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Abstract

T-2 toxin is a type Atrichothecene and it is produced by fungi of the Fusarium genus. T-2 toxin
can be found in grains such as wheat, maize, oats, barley, rice, beans and soybeans, as well as in some
cereal-based products. T-2 toxin inhibits protein synthesis and affects the actively dividing cells such
as those lining the gastrointestinal tract, skin, lymphoid and erythroid cells. The effects of T-2 toxin to
animals include weight loss or poor weight gain, bloody diarrhea, dermal necrosis or beak lesions,
hemorrhage and decreased production (weight gain, eggs, milk, etc.). An ELISA test, has been
developed to detect T-2 toxin in grain samples. The test was performed as a solid phase direct
competitive ELISA using a horseradish peroxidase conjugate as the competing, measurable entity. The
toxin was extracted with 70% methanol and then mixed with enzyme conjugate before transferred to
the antibody coated microwells. After incubation at room temperature for 10 minutes, the microwells
were washed and enzyme substrate was added and allowed to incubate for an additional of 5 minutes.
Stop solution was then added and the intensity of the resulting yellow colour was measured optically
with a microplate reader at 450 nm with a differential filter of 630 nm. The test had a quantitation
range of 20 — 500 pg-kg™ with limit of detection10 pg-kg? for maize. Results obtained from internal
studies assessing accelerated stability, accuracy and precision determined that test to be accurate,
precise, sensitive and effective for measuring T-2 toxin in grain samples.
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Abstract

Aflatoxins (AFs) and aflatoxin B1 (AFB;) intake from peanuts in Thai was assessed by using
commercial Immunoaffinity Column (IAC) and in-house IAC (“KU-AF2”). Sixty samples containing each
20 samples of raw peanuts, roasted peanuts and ground peanuts were determined. Samples were
collected from 4 retail markets in Bangkok during November 2013-January 2014. Exposure assessment
was done based on food consumption data from the National Bureau of Agricultural Commodity and
Food Standards database (2006) and estimated the contribution of AFs and AFB; using @risk software.
Roasted and ground peanuts were highly contaminated by AFs as 100% while raw peanut was 80%.
The highest concentration of AFs found in ground peanuts was 362.5 ppb resulting in highest mean
concentration as 68.2 ppb, the contamination was higher than Thai Food and Drug Administration,
limit at 20 ppb. Similar pattern was found when using KU-AF B; detected ground peanuts (AFB1 323.4
ppb). The intake of AFB; on raw, roasted and ground peanuts in Thai consumption was 0.32, 0.29 and
1.12 ng/kg.bw/day, respectively. Although roasted peanuts contaminated with the lowest AFB;
concentration but consumption of roasted peanuts was higher than raw peanut resulting in similar
intake of AFB;. The potential risk for cancer using a formula derived by the Joint Food and Agricultural
Organization/World Health Organization (FAO/WHO) Expert Committee on Food Additives (JECFA)
was estimated at 0.0071-0.027 person/year/100,000 persons. According to the results implied the
current intake of AFB; by peanuts consumption in Thai has potential effect on health and need be
managed risk.

Keywords: exposure assessment, Aflatoxin Bi, peanuts, Aflatoxins intake, Thailand
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Abstract

Aflatoxin M1 (AFM1) is produced as a metabolite of aflatoxin B1 and secreted in the milk of
animals that have consumed feed contaminated with aflatoxin B1 (AFB1). AFM1 is a carcinogenic,
teratogenic and mutagenic compound and may cause deleterious effects to the liver, kidney as well
as brain. Regulations of aflatoxin M1 are in place in many countries worldwide. The European
Commission has set a maximum level of 0.05ug/kg AFM1 in milk while the US Food and Drug
Administration has placed an AFM1 limit of 0.5 ng/ml (ppt) for milk. AFM1 in milk samples can be
analyzed using analytical methods, including ELISA (enzyme-linkedimmunosorbent assay) and HPLC
(high pressure liquid chromatography). These methods are used inlaboratories and expensive
instrumentsare required in cases wherethe HPLC method is used. The AgraStrip® Aflatoxin M1
guantitative lateral flow test was developed in Romer Labs Singapore for the screening of AFM1 in
milk samples and can be potentially used for on-site testing. The test has been validated for its efficacy
in detecting AFM1 on several types of milk samples such as raw milk, pasteurized milk and ultra-heat
treated milk (UHT). In-house validation results showed that the test kit is accurate and precise in
analyzing AFM1 in milk samples in its quantification range and results are comparable to results
obtained from the reference HPLC method. The limits of detection for tests on raw milk, pasteurized
milk and UHT milk samples have been determined at slightly lower than 50ppt, which meets the
European Commission maximum level. The study collectively indicates that the AgraStrip® Aflatoxin
M1 lateral flow test is a rapid and effective method for the screening of AFM1 in several milk samples
in the quantification range of 50-600ppt.
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Abstract

Penicillium is commonly found in indoor air and some of them are known as allergenic fungi.
Vacuolar serine protease (VSP) was reported as an important allergen from Penicillium. Existence of
allergenic fungi is considered as a risk factor for inhabitants inside the room, especially in hospital. So
far, none studies about hospital airborne fungi in Indonesia. Therefore, this study was conducted to
investigate the diversity of fungal isolates obtained in hospital indoor air and then focused on
identification of Penicillium species bearing gene encoding VSP. Sampling airborne fungi in several
hospital rooms was carried out using non-volumetric air sampling method, then gene encoding VSP
allergen in Penicillium was detected based on PCR amplification using new degenerate primer and
continued with species identification of allergenic Penicillium based on PCR amplification of B-tubulin
gene. Cluster analysis was carried out reffered to RFLP analysis based on nucleotide sequence of gene
encoding VSP allergen of Penicillium isolates. The result showed that fungal isolates obtained from
indoor hospital room belong to 10 genera, there were Penicillium, Aspergillus, Cladosporium,
Eurotium, Curvularia, Alternaria, Paaecilomyces, Fusarium, Chaetomium, and Aureobasidium. V'SP
gene was detected in P. citrinum, P. steckii, and P. copticola. The interesting of these finding was the
existence of gene encoding VSP in P. steckii and P. copticola has not been reported previously.
Phylogenetic tree constructed from RFLP analysis showed that VSP gene of the same Penicillium
species is grouped in one cluster. It indicates that gene encoding VSP allergen might be classified as
species-specific.

Keywords: Penicillium, vacuolar serine protease allergen, phylogenetic, indoor fungi, hospital
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Abstract

Otomycosis is an acute, sub acute or chronic fungal infection of in the ear, ear canal or outer
auditory canal. The otomycosis found in tropical and sub-tropical countries has high degree of
humidity around 70-80% and the air temperature around 15-30 °C in the etiology otomycosis, some
species are classified as saprophytic fungi including: Aspergillus niger, A. flavus, A. fumigatus,
Allesceria boydii, Scopulariopsis, Penicillium, Rhizopus, Absidia and Candida sp. There are about 200
species that cause opportunistic infection in humans. Although rarely life-threatening, but otomycocis
is a challenge for the medical area because it requires long-term care, primarily to the high recurrence
rate constraint. The aim of this study was to determine the frequency of otomycosis, clinical
presentation, predisposing factors and the species fungus caused otomycosis. The study was an
observational analytic using sectional study design. The study was conducted in the Microbiology,
Faculty of Medicine and Health Science, Muhammadiyah Yogyakarta University, from January to
August, 2012. Convenient sample comprising 86 patients of both sexes and all groups were selected
from ENT clinic, Sari Asih, Yogyakarta. Materials and tools used were sabouroud dextrose agar, sterile
physiological saline, lactophenol cotton blue, cotton stick sterile, test tubes sterile, petri dishes sterile,
gloves, glass objects, and microscope. The data collected from patients with symptoms of
inflammation of the outer ear. Patient ear discharge swabs samples were taken with sterile cotton
stick and put into a test tube containing sterile physiological saline, and then cultural method was
conducted in microbiological laboratory data were analysed using Chi-square. There were 86 patients
with documented diagnosis of otomycosis. There were 38 (44%) males and 48 (56%) females. The age
of patients ranged from 21 to 40 years old were 45%. Most common symptom was hearing loss (7%)
followed by pruritis (17.4%), pain (47.7%), and tenderness (5.8%). The fungi caused otomycosis was
Aspergillus sp (81.4%) and Candida sp (18.6%). The used of topical antibiotics increased the risk of
otomycosis. The results showed that Apergillus sp and Candida sp are include as fungi caused
otomycosis.

Keywords: Otomycosis, fungi
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Abstract

Biopreservation is one of the alternatives to obtain safe food products. Bacteriocin produced
by Lactic Acid Bacteria (LAB) is potential as biopreservatives, which is safe for consumption, since it is
a protein degradable by proteolytic enzymes. This study aimed to optimize bacteriocin production
from L. plantarum IBL-2 and to evaluate the effectiveness of bacteriocins in reducing the number of
total plate count and Salmonella typhimurium in ground beef. Bacteriocin was produced through
fermentation of L. plantarum IBL-2, under various conditions to yield the compound with the best
antimicrobial activity. The total number of bacteria in ground beef after the addition of L. plantarum
IBL-2 fermentation supernatant was determined. The result was compared with the sample without
preservatives (control), and sample added with commercial Nissin. All three samples of ground beef
were spiked with S. typhimurium and incubated for 0, 2, 6, 8, 12, 14 days at a temperature of 4-10 ° C.
Total Plate Count (TPC) method was utilized to determine the number of bacteria in the samples. The
fermentation process resulted in bacteriosin with the strongest antimicrobial activity when using low
molecular weight liquid medium (LMWLM), followed by a series of refining process. From day 0-14,
the number of S. typhimurium, in sample added with L. plantarum |BL-2 fermentation supernatant,
was lower than control and sample added with Nissin. The most optimal antimicrobial activity of
bacteriosin was obtained using LMWLM as fermentation media, and using a series of refining process
consist of bacteriocin supernatant evaporation, membrane ultrafiltration, and gradual fractionation
using 80% ammonium sulfate. Bacteriosin from L. plantarum showed antimicrobial activity against S.
typhimurium.

Keywords: Bacteriocin Production, L.plantarum IBL-2, Biopreservative (meat product biopreservative)
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Shelf-Life Analysis of Soft Cheese Stored at Ambient and Refrigerated Temperatures
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Abstract

This study was conducted to determine the shelf-life of soft cheese stored at ambient and
refrigerated temperatures. It aimed to correlate the effects of pH and microbial load to the general
acceptability of soft cheese in both storage conditions. Batches of milk from PCC herd were collected
and processed into soft cheese using abomasal extract of Murrah Buffalo as milk coagulant. These
cheese samples were divided into two lots (A and B). Cheese samples in Lot A were stored at ambient
temperature (26-32 °C) while cheese samples in Lot B were stored at refrigerated temperature (4 °C).
The rate of bacterial growth, fungal growth (mold) and pH as well as sensory evaluation of the soft
cheese stored in both conditions were observed. As the storage progressed, a decreasing trend in pH
and fungal (mold) count and an increasing trend in bacterial count were observed. Soft cheese stored
at ambient temperature had 22 hours shelf-life while soft cheese stored at refrigerated temperature
had a prolonged shelf-life of up to 10 days. Based on the study, strict sanitation must be observed
during cheese making and soft cheese must be stored at refrigerated temperature.

Keywords: microbial succession, decreasing trend in pH, anti fungal properties of LAB
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The Comparison of Sensitivity of Aminoglycoside and Beta Lactam Antibiotics to Avibacterium
paragallinarum
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Abstract

Avibacterium paragallinarum is the aetiology of Infectious coryza (IC). Infectious coryza is an
acute upper respiratory infection that affect birds with clinical symptoms of snoring, facial swollen
and a foul-smelling nasal discharge. Infectious coryza is detrimental due to its high morbidity rate and
decreasing egg production of layers. Antibiotics are commonly used as a treatment for infrectious
coryza. The selection of appropriate antibiotics is useful for eradicating the disease. The aim of this
study was to compare the effectiveness of aminoglycoside antibiotics (amikacin, gentamycin,
kanamycin and neomycin) to beta- lactam antibiotics (ampicillin, penicillin and amoxicillin+clavulanic
acid) against Avibacterium paragallinarum. This study used a descriptive analysis method to measure
and compare the sensitivity level of Avibacterium paragallinarum toward two classes of beta-lactam
and aminoglycoside antibiotics using Kirby’s Baurer method. The results showed that beta-lactam
antibiotics, namely ampicillin, penicilin and amoxicilin+clavulanic acid, were found to be sensitive.
Within aminoglycoside class, only gentamycin and neomycin which were sensitive, whereas amikacin
and kanamycin were resistant and intermediate respectively. In conclusion, most beta-lactam
antibiotics are remain capable to counter Avibacterium paragallinarum. On the other hand,
aminoglycoside antibiotics are less capable.

Keywords: Avibacterium paragallinarum, aminoglycoside, beta-lactam, antibiotics, sensitivity
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Isolation of Chitinolytic Bacteria from Fermented Shrimp Product and Screening for Antifungal
Activity
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Abstract

Exploration of bacterial chitinase from food products is beneficial in the term of food safety
and the stability of enzyme when it is applied in the food system. Bacterial chitinase from several
genus of Gram positive and Gram negative bacteria showed antifungal activity against fitopathogen
Fusarium sp. Application of antifungal compound produced by food-isolated bacteria could be an
alternative to control the growth of mycotoxin producers in food system. The objective of this research
was to isolate chitinolytic bacteria from Indonesian fermented shrimp product. Isolation of chitinolytic
bacteria was performed on colloidal chitin agar. Isolates which was surrounded by clear zone showed
chitin hydrolyzing activity. Chitinolytic activity of cell free-culture supernatant was quantified by
detection of the amount of N-acetyl glucosamine produced from the reaction of crude enzyme and
colloidal chitin. Antifungal activity of isolates was examined against Fusarium sp. and Aspergillus sp.
There were 44 bacteria isolated from Rusip, 40 fromerasi, and 34 from Petis. The highest chitinolytic
activity from Rusip was shown by isolate KKT01, JKT33 from Terasi, and SDI23 from Petis. This result
showed that traditional shrimp products inhabited with chitinolytic bacteria which potential for the
production of antifungal compound. Further study required for the confirmation of antifungal
mechanism against food-borne fungi especially in fisheries product.

Keywords: chitinolytic bacteria, antifungal activity, traditional shrimp products
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Abstract

The activity of bacteriocin and non-bacteriocin antimicrobial compound derived from L.
plantarum can be enhanced using multiple induction methods, including co-culture method with
Lactic Acid Bacteria (LAB). The antimicrobial compound is targeted to be an alternative for effective
and non-toxic food borne diseases bio-control. The aim of this study were to study antimicrobial
activity enhancement of L. plantarum bacteriocin and non-bacteriocin compound through co-culture
with LAB and to identify the antimicrobials activity of the compound in inhibiting the growth of
foodborne disease indicator bacteria. Compatibility study was performed using agar disc diffusion
method. Fermentation of L. plantarum IBL-2 under optimal condition was performed to produce
antimicrobial compound. Neutralized cell-free supernatant of the fermentation product was prepared
using ultrafiltration membrane. For non-bacteriocins antimicrobial study, extract of acid and cell-free
supernatant was prepared using liquid-liquid extraction and column vacuum chromatography.
Antimicrobials activity of the compound was measured using agar diffusion and microdilution method.
The optimum co-cultures were L. plantarum |BL-2 and Streptococcus thermophilus since it had the
lowest value of compatibility index (Cl), which was 0.81 and 0.89, for bacteriocins and nonbacteriocins
respectively. The result for bacteriocin activity against the foodborne disease indicator bacteria using
microdilution and disc diffusion method were 4.8 and 10.1 mm respectively. The average of non-
bacteriocin ethyl acetate fraction antimicrobial activity against the food borne disease indicator
bacteria using microdilution method and disk diffusion were 153.6 and 30.3 mm respectively. The
activity of antimicrobial compound derived from L. plantarum could be enhanced using co-culture
method with Streptococcus thermophilus. Antimicrobials activity of the compound, both bacteriocins
as well as non-bacteriocin, had the potential as bio-control alternative to inhibit the growth of
foodborne disease bacteria.

Keywords: lactic acid bacteria co-culture, compatibilities, biocontrol, indicator bacterial of food borne
disease
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Abstract

This study was conducted to isolate the lactic acid bacteria (LAB) from Indonesian fermented
food (FF). In 2012, thirty five of FF samples was collected from Yogyakarta (Sleman, Muntilan,
Beringharjo, and Kranggan) and West Java (Bogor, Cirebon, Bandung, and Majalengka). In 2013, thirty
three of FF samples was collected from Bali (Badung, Blahbat, Gianyar, and Gerobokan, Sukawati and
Tabanan) and West Sumatra (Solok, Bukit Tinggi and Padang). The medium that were used to isolate
the LAB from FF are MRS and TSYE, pH 6, with and without 10% NaCl. In 2013 medium MRS pH10 with
10% NaCl and skim milk pH 7 were also used to isolate the LAB. The 16S rRNA gene sequencing was
used to identify the LAB isolates. From total of 164 isolates that were collected in 2012, we selected
94 isolates, 80 isolates belongs to LAB and 14 isolates belongs to Staphylococcus. In 2013, total of 228
isolates were collected, we selected 125 isolates, 101 isolates belongs to LAB, 20 isolates belongs to
Staphylococcus and 4 isolates belongs to Bacillus.
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Lactic Acid Bacteria Co-Culture Induction to Enhance the Activity of Antimicrobial Compounds
Inactivation of C. perfringens on Dried Pepper by Washing with Oxidizing Agents
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Abstract

Increasing demand of dried pepper as an indispensable ingredient in Asian cuisine is apparent,
but it raises an awareness of quality and safety of this product. Now microbiological standards of dried
pepper in European Community legislation have not been set, however products should be free from
pathogenic microorganisms at levels that may represent a hazard to health and requirements. Thus,
the objective of this study was to investigate the C. perfringens, the mainly bacterial contamination,
on dried pepper and the appropriate intervention to inactivate this bacteria. Results showed that 86%
of dried pepper sold in Thai markets (N=100) were contaminated with C. perfringens, ranging from 5—
2,150 CFU/g. High positive correlation between C. perfringens and anaerobic proteolytic spore-
formers (r=0.545, p<0.01) was found and may possible use amount of anaerobic spore-formers to
refer C. perfringens load in dried peppers. The effective washing in dried pepper process was necessary
in order to inactivate C. perfringens. Washing with three types of oxidizing agents were done on
artificially contaminated dried spur peppers (Capsicum annuum Linn. Var acuminatum Fingerh.).
Washing dried peppers with 200 ppm sodium hypochlorite (NaOCI) solution or 50 ppm acidic
electrolyzed water (AcEW) for 10 min were found to be the most efficient treatment to reduce C.
perfringens vegetative cells (2.0 or 3.2 log CFU/g, respectively) from the initial load of 4.5 log CFU/g
with no significant difference (p>0.05). Whereas, 0.5 ppm ozonated water and tap water were similar
in their ability (reduction by 1.8 and 1.5 log CFU/g, p>0.05). According to these findings, dried peppers
and derived products could be the major source of C. perfringens, therefore food producers must
concern the quality and safety of dried peppers by applying the appropriate washing to reduce C.
perfringens contamination to ensure the use as the safety ingredient in food process.

Keywords: C. perfringens, anaerobic spore-formers, dried pepper, oxidizing agents, food safety
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Abstract

Angkak is fermentation product from Monascus that used rice as its substrate. This product is
used as natural food coloring and seasoning. The aims of this research were to examine the correlation
between red color with citrinin content and to characterize Monascus isolates from angkak in
Indonesia. Thirty samples were collected from different sites in Indonesia. Color values assesment
using chromameter were composed of lightness (L*), redness (a*) and yellowness (b*). The red color
(a*) of angkak was around 13.06 + 0.677 — 19.03 + 0.547. Meanwhile using ELISA method, we found
that the angkak samples contain citrinin around 25.85 + 5.33 ppm — 93.13 + 3.97 ppm. This result
indicated that there were no correlation between red color value and citrinin content of angkak. Forty
five isolates were obtained during this study, and based on phenotypic characters such as colony
diameter, pigmentation, aerial mycelium, cleistothecium diameter, size spore and ascomata
produced, these isolates are diverse, however according to molecular character no species diversity.
Based on molecular characteristics, either using primer ITS or partial beta tubulin, all isolates were
identified as Monascus purpureus. Meanwhile, determination of genetic variation analysis were
carried out using RAPD method. This result indicated that there were diversity of these isolates.
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Abstract

Aflatoxin B1 (AFB1) is the most harmful mycotoxin that often contaminate agricultural
product used as feedstuffs such as palm kernel cake (PKC) and copra meal (CM). High performance
liguid chromatography — fluorescence (HPLC-FLD) usually applied in AFB1 analysis. However, the
HPLC-FLD require purification process to eliminate matrix interferences and concentrate the analyte
using immunoaffinity column (IAC). IAC consists of organic polymer sorbent such as sepharose gel to
immobilize AFB1 antibody. However, the affinity of organic polymer sorbent and antibody is unstable
and easily degraded due to organic solvent during elution process. This study was aimed to produce
solid phase extraction column from silica material modified with AFB1 polyclonal antibody (SiA-AFB1)
under sol-gel method. The source of silica was originated from rice hull ash and successful to apply for
the support matrix of immobilization AFB1 antibody in SiA-AFB1 column. Immobilization of AFB1
antibody under sol-gel method provide appropriate time (5-10 minutes) in order to add and maintain
the stability of AFB1 (pH~7) prior to addition on sodium silicate achieving aqua gel phase. Reducing
water content in aqua gel phase to reach xerogel phase was taken under cold temperature (4°C) and
acceptable incubation time (48 hours). This study was able to provide SiA-AFB1 column that potential
to apply in the purification method based on immunoassay prior AFB1 analysis using HPLC-FLD. The
average recovery were 56.5, 93.7 and 99.3% for batch 2, 3, and 4 respectively but the first batch
columns were very low recovery. The best elution solution for application of the column was
MeOH/H20/HoAc=50/49/1.

Keywords: Immunodfinity Column, Silicate, Aflatoxin B1, Rice Hull Ash

IUMS Outreach Program on Food Safety and International Conference on Mycotoxin 84
November 14-15, 2014, CEMycoS, Faculty of Agricultural Technology, Universitas Gadjah Mada
Yogyakarta, Indonesia



P-22

Simultaneous Determination of Co-occurring Mycotoxins in Maize from West Java by Liquid
Chromatography/Tandem Mass Spectrometry

Hasim Munawar?, Veronica Lattanzio?, Biancamaria Ciasca?, Giuseppe Panzarini?,
Sri Rachmawati?, Michelangelo Pascale?
UToxicology Laboratory, Indonesian Research Centre for Veterinary Science (IRCVS)
Jalan R.E. Martadinata No 30 Bogor 16114, Indonesia
IInstitute of Sciences of Food Production (ISPA), National Research Council (CNR),
Via Amendola, 122/0 - 70126 Bari (BA), Italy
*E-mail: -

Abstract

The presence of mycotoxins in animal feed can affect not only animal health but also quality
and safety of animal products such as milk, eggs and meat. The aim of the research was to investigate
the co-occurrence of mycotoxins, namely aflatoxins B1 (AFB1), B2 (AFB2), G1 (AFG1) and G2 (AFG2),
nivalenol (NIV), deoxynivalenol (DON), T-2 and HT-2 toxins, zearalenone (ZEA), fumonisins (FB1 and
FB2), and ochratoxin A (OTA) in maize samples by LC-MS/MS after immunoaffinity column clean-up.
A total of twenty-four samples collected in West Java, Indonesia, were selected from a large number
of samples on the basis of aflatoxin contamination, between 1 and 430 pg/kg total aflatoxins,
previously determined by HPLC-FD (AOAC Official Method No. 2005.08). Ground samples were
extracted by two sequential extractions with water then methanol and cleaned up by multi-antibody
immunoaffinity columns (Myco6in1+TM, Vicam, a Waters Business). Furthermore, multi-mycotoxin
analysis were carried out with a QTrap MS/MS system (Applied Biosystems) equipped with an
electrospray (ESI) interface and a micro-LC system (Agilent Technologies). Results showed that all
samples were contaminated by AFB1, AFB2, FB1 and FB2 with mean values of 116 pg/kg (median 78
ug/kg), 9.6 ug/kg (median 5.6 pg/kg), 1330 pg/kg (median 733 pg/kg), 763 ug/kg (median 382 ug/kg),
respectively. OTA was found in twelve samples with mean value of 6.5 pg/kg (median 1.2 pug/kg). Only
three samples resulted contaminated with DON and ZEA (mean values of 62 pg/kg and 22 pg/kg,
respectively) and one sample with T-2 and H-2 toxins at levels of 7 ug/kg and 10 ug/kg, respectively.
AFG1, AFG2 and NIV were not found in all samples. In conclusion, maize samples were found to be
contaminated not only by aflatoxins but also by other mycotoxins naturally occurring in maize.
Therefore, more attention should be paid in national monitoring programmes, not only to aflatoxins
but also to other major mycotoxins
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Abstract

Globally, climate change and weather disturbances have brought increased risk in food
consumption. In the Philippines, where environmental conditions of high temperature and relatively
high humidity exist, the production of mycotoxin-free food and feed products can never be attained.
However, to ensure limited risk in the consumption of food and feed products placed in the market,
the production process adapted by manufacturing facilities by the exercise of Good Manufacturing
Practice (GMP), Hazard Analysis Critical Control Point (HACCP) and Food Safety Management Systems
(FSMS) enabled them to produce food products with acceptable levels of mycotoxin. Mycotoxin
contaminated grains, seeds and groundnuts posed a serious problem in the Philippine export. Rice,
corn, coconut and peanuts comprised bulk of Philippine export products to US and Europe with set
limit of 20 ppb and <5.0 ppb aflatoxin level, respectively. Brown or unpolished rice was found to have
higher aflatoxin level of 3.0 ppb compared to polished rice of < 1.0ppb. The highest total aflatoxin level
of 11 ppb was contained in the hull, bran and settled dust after the milling process. The milling process
reduced aflatoxin level by 68% in regular milled rice and 82% in well milled rice. In oilseed products
like coconuts, severity of aflatoxin contamination is high as well as the likelihood of its occurrence. In
the process of manufacture, sorting reduced contamination significantly. Results showed that 80 to
95% of the aflatoxin was found in the meal and when pressing is applied, aflatoxin in crude oil was
higher. Further reduction of aflatoxin level of 25 to 65% was achieved by the bleaching and
deodorizing steps. The final product of coconut oil was found within the acceptable level of <5.0 ppb.
Of equal importance to rice and coconut is corn, being utilized for food and feed to humans and
animals. Corn is grown all throughout the Philippines with aflatoxin and fumonisin to be the most
dominant to occur during storage with maximum levels as high as 270 ppb and 1820 ppb.
Detoxification of corn can be achieved during its processing however the incorporation of Bt genes in
corn also showed reduction in levels of aflatoxin and fumonisin due to the inhibition of growth the
aflatoxin producing fungi. As the global market demand for high quality, safe and nutritious foods, the
food and feed industry deem it necessary that strict adherence to agricultural and manufacturing
processes be carried out during production. Most steps in production ensure reduction on mycotoxin
levels of each commodity for animal and human consumption.
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