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GUIDANCE FOR AUTHORS

Aims and Scope Biodiversitas, Journal of Biological Diversity or abbreviated
as Biodiversitas encourages submission of manuscripts dealing with all
biodiversity aspects of plants, animals and microbes at the level of the gene,
species, and ecosystem as well as ethnobiology.

Article types The journal seeks original full-length research papers, reviews,
and short communication. Manuscript of original research should be written in
no more than 8,000 words (including tables and picture), or proportional with
articles in this publication number. Review articles will be accommodated, while,
short communication should be written at least 2,000 words, except for pre-study.

Submission The journal only accepts online submission, through open
journal system (https://smujo.id/biodiv/about/submissions) or email to the
editors at unsjournals@gmail.com. Submitted manuscripts should be the
original works of the author(s). The manuscript must be accompanied by a
cover letter containing the article title, the first name and last name of all the
authors, a paragraph describing the claimed novelty of the findings versus
current knowledge. Submission of a manuscript implies that the submitted
work has not been published before (except as part of a thesis or report, or
abstract); and is not being considered for publication elsewhere. When a
manuscript written by a group, all authors should read and approve the final
version of the submitted manuscript and its revision; and agree the submission
of manuscripts for this journal. All authors should have made substantial
contributions to the concept and design of the research, acquisition of the data
and its analysis; drafting of the manuscript and correcting of the revision. All
authors must be responsible for the quality, accuracy, and ethics of the work.

Ethics Author(s) must obedient to the law and/or ethics in treating the
object of research and pay attention to the legality of material sources and
intellectual property rights.

Copyright If and when the manuscript is accepted for publication, the
author(s) still hold the copyright and retain publishing rights without
restrictions. Authors or others are allowed to multiply article as long as not for
commercial purposes. For the new invention, authors are suggested to manage
its patent before published.

Open access The journal is committed to free-open access that does not
charge readers or their institutions for access. Readers are entitled to read,
download, copy, distribute, print, search, or link to the full texts of articles, as
long as not for commercial purposes. The license type is CC-BY-NC-SA.

Acceptance The only articles written in English (U.S. English) are
accepted for publication. Manuscripts will be reviewed by editors and invited
reviewers(double blind review) according to their disciplines. Authors will
generally be notified of acceptance, rejection, or need for revision within 1 to 2
months of receipt. The manuscript is rejected if the content does not in line
with the journal scope, does not meet the standard quality, inappropriate format,
complicated grammar, dishonesty (i.e. plagiarism, duplicate publications,
fabrication of data, citations manipulation, etc.), or ignoring correspondence in
three months. The primary criteria for publication are scientific quality and
biodiversity significance. Uncorrected proofs will be sent to the corresponding
author by email as .doc or .docx files for checking and correcting of typographical
errors. To avoid delay in publication, corrected proofs should be returned in 7
days. The accepted papers will be published online in a chronological order at
any time, but printed in the early of each month (12 times).

A charge Starting on January 1, 2019, publishing costs waiver is granted
to authors of graduate students from Least Developed Countries, who first
publish the manuscript in this journal. However, other authors are charged
USD 250 (IDR 3,500,000). Additional charges may be billed for language
editing, USD 75-150 (IDR 1,000,000-2,000,000).

Reprints The sample journal reprint is only available by special request.
Additional copies may be purchased when ordering by sending back the
uncorrected proofs by email.

Manuscript preparation Manuscript is typed on A4 (210x297 mm?)
paper size, in a single column, single space, 10-point (10 pt) Times New
Roman font. The margin text is 3 cm from the top, 2 cm from the bottom, and
1.8 cm from the left and right. Smaller lettering size can be applied in
presenting table and figure (9 pt). Word processing program or additional
software can be used, however, it must be PC compatible and Microsoft Word
based (.doc or .rtf; not .docx). Scientific names of species (incl. subspecies,
variety, etc.) should be written in italic, except for italic sentence. Scientific
name (genera, species, author), and cultivar or strain should be mentioned
completely for the first time mentioning it in the body text, especially for
taxonomic manuscripts. Name of genera can be shortened after first
mentioning, except generating confusion. Name of the author can be
eliminated after first mentioning. For example, Rhizopus oryzae L. UICC 524,
hereinafter can be written as R. oryzae UICC 524. Using trivial name should be
avoided, otherwise generating confusion. Biochemical and chemical
nomenclature should follow the order of the IUPAC - IUB. For DNA
sequence, it is better used Courier New font. Symbols of standard chemical
and abbreviation of chemistry name can be applied for common and clear
used, for example, completely written butilic hydroxyl toluene (BHT) to be
BHT hereinafter. Metric measurement use IS denomination, usage other
system should follow the value of equivalent with the denomination of IS first
mentioning. Abbreviations set of, like g, mg, mL, etc. do not follow by dot.
Minus index (m2, L, h') suggested to be used, except in things like "per-
plant" or "per-plot". Equation of mathematics does not always can be written

down in one column with text, in that case can be written separately. Number

one to ten are expressed with words, except if it relates to measurement, while

values above them written in number, except in early sentence. The fraction
should be expressed in decimal. In the text, it should be used "%" rather than

"percent”. Avoid expressing ideas with complicated sentence and verbiage,

and used efficient and effective sentence.

Title of the article should be written in compact, clear, and informative
sentence, preferably not more than 20 words. Name of author(s) should be
completely written. Name and institution address should also be completely
written with street name and number (location), postal code, telephone number,
facsimile number, and email address. Manuscript written by a group, author for
correspondence along with address is required. First page of the manuscript is
used for writing above information.

Abstract should not be more than 200 words. Keywords is about five
words, covering scientific and local name (if any), research theme, and special
methods which used; and sorted from A to Z. All important abbreviations
must be defined at their first mention. Running title is about five words.
Introduction is about 400-600 words, covering the background and aims of
the research. Materials and Methods should emphasize on the procedures and
data analysis. Results and Discussion should be written as a series of
connecting sentences, however, for manuscript with long discussion should be
divided into subtitles. Thorough discussion represents the causal effect mainly
explains for why and how the results of the research were taken place, and do
not only re-express the mentioned results in the form of sentences.
Concluding sentence should be given at the end of the discussion.
Acknowledgments are expressed in a brief; all sources of institutional, private
and corporate financial support for the work must be fully acknowledged, and
any potential conflicts of interest are noted.

Figures and Tables of maximum of three pages should be clearly
presented. Title of a picture is written down below the picture, while title of a
table is written above the table. Colored figures can only be accepted if the
information in the manuscript can lose without those images; chart is preferred
to use black and white images. Author could consign any picture or photo for
the front cover, although it does not print in the manuscript. All images
property of others should be mentioned source. There is no appendix, all data
or data analysis are incorporated into Results and Discussions. For broad data,
it can be displayed on the website as a supplement.

References Author-year citations are required. In the text give the authors
name followed by the year of publication and arrange from oldest to newest
and from A to Z. In citing an article written by two authors, both of them
should be mentioned, however, for three and more authors only the first author
is mentioned followed by et al., for example: Saharjo and Nurhayati (2006) or
(Boonkerd 2003a, b, c; Sugiyarto 2004; El-Bana and Nijs 2005; Balagadde et
al. 2008; Webb et al. 2008). Extent citation as shown with word "cit" should
be avoided. Reference to unpublished data and personal communication
should not appear in the list but should be cited in the text only (e.g., Rifai MA
2007, pers. com. (personal communication); Setyawan AD 2007, unpublished
data). In the reference list, the references should be listed in an alphabetical
order (better, if only 20 for research papers). Names of journals should be
abbreviated. Always use the standard abbreviation of a journal's name
according to the ISSN List of Title Word Abbreviations (www.issn.org/2-
22661-LTWA-online.php). The following examples are for guidance.

Journal:

Saharjo BH, Nurhayati AD. 2006. Domination and composition structure
change at hemic peat natural regeneration following burning; a case study
in Pelalawan, Riau Province. Biodiversitas 7: 154-158.

Book:

Rai MK, Carpinella C. 2006. Naturally Occurring Bioactive Compounds.
Elsevier, Amsterdam.

Chapter in book:

Webb CO, Cannon CH, Davies SJ. 2008. Ecological organization,
biogeography, and the phylogenetic structure of rainforest tree
communities. In: Carson W, Schnitzer S (eds) Tropical Forest Community
Ecology. Wiley-Blackwell, New Y ork.

Abstract:

Assaeed AM. 2007. Seed production and dispersal of Rhazya stricta. 50™
annual symposium of the International Association for Vegetation
Science, Swansea, UK, 23-27 July 2007.

Proceeding:

Alikodra HS. 2000. Biodiversity for development of local autonomous
government. In: Setyawan AD, Sutarno (eds.) Toward Mount Lawu
National Park; Proceeding of National Seminary and Workshop on
Biodiversity Conservation to Protect and Save Germplasm in Java Island.
Universitas Sebelas Maret, Surakarta, 17-20 July 2000. [Indonesian]

Thesis, Dissertation:

Sugiyarto. 2004. Soil Macro-invertebrates Diversity and Inter-Cropping Plants
Productivity in Agroforestry System based on Sengon. [Dissertation].
Universitas Brawijaya, Malang. [Indonesian]

Information from internet:

Balagadde FK, Song H, Ozaki J, Collins CH, Barnet M, Arnold FH, Quake
SR, You L. 2008. A synthetic Escherichia coli predator-prey ecosystem.
Mol Syst Biol 4: 187. www.molecularsystemsbiology.com
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Ethnobotanical investigation of spice and condiment plants used by the Taming tribe
in Aceh, Indonesia

ZIDNI ILMAN NAVIA, DITA AUDIRA, NURUL AFIFAH, KASANOVA TURNIP, NURAINI,
ADI BEJO SUWARDI

Daily activity, diet and habitat of Bali myna (Leucopsar rothschildi) in Nusa Penida,
Bali, Indonesia
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TIJUT SUGANDAWATY DJOHAN, JUSUP SUBAGJA, | WAYAN SUANA,
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Culturable gut bacteria of Ikan Batak (Neolissochilus sumatranus Weber & de Beaufort,
1916) collected in Toba Samaosir, Indonesia
ACHMAD DINOTO, RINI HANDAYANI, NINU SETIANINGRUM, HEDDY JULISTIONO

A synopsis of Bambusoideae (Poaceae) in Lombok, Indonesia
| PUTU GEDE P. DAMAYANTO, HIMMAH RUSTIAMI, MIFTAHUDIN, TATIK CHIKMAWATI

Selection of stain fungi on rubberwood (Hevea brasiliensis) and its growth response
against chitosan
ALI BIN ABITHALIB SALMAN, LISDAR IDWAN SUDIRMAN, DODI NANDIKA

Short Communication: Herpetofauna diversity at the University of Palangka Raya,
Indonesia

ANDRI MAULIDI, TITIN PURNANINGSIH, ANITA MAULINA, YOHANES EDY GUNAWAN,
MUHAMMAD RIZKI

Diet composition and neighboring prey community of the Phuping newt (Tylototriton
uyenoi) in Maesa—Kogma Biosphere Reserve, Chiang Mai Province, northern Thailand
THANSUDA DOWWIANGKAN, YODCHAIY CHUAYNKERN,

PONGRAT DUMRONGROJWATTANA, PRATEEP DUENGKAE

Short Communication: Effect of cryopreservation on ultrastructure and mitochondrial
function of albino Pangasius catfish spermatozoa
USWATUN HASANAH, ABINAWANTO, A. ALIMUDDIN, ARIEF BOEDIONO, ENI KUSRINI

The practice and plants used in Besale ritual healing by The Anak Dalam Tribe in
Nyogan Village, Jambi, Indonesia
REVIS ASRA, MARINA SILALAHI, IZU ANDRY FIJRIDIYANTO

Resistance level of several soybean lines of M6 generation to stem rot disease

Athelia rolfsii

DIANA SOFIA HANAFIAH, IRDA SAFNI, LUTHFI A.M. SIREGAR, REVANDY |.M. DAMANIK,
ANGGRIA LESTAMI, MIKA MATONDANG

Response of parasitoids to invasive pest Phenacoccus manihoti Matile-Ferrero
(Hemiptera: Pseudococcidae) on cassava crop in Bali, Indonesia

| WAYAN SUPARTHA, | KADEK WISMA YUDHA, PUTU ANGGA WIRADANA,

| WAYAN SUSILA

Phenotypic plasticity of eddoe and dasheen taro genotypes in response to saturated
water and dryland cultivations
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Seed germination characteristics in different storage time of Gmelina arborea treated
with ultrafine bubbles priming

ISKANDAR Z. SIREGAR, KARIMA FAUZIAH MUHARAM, Y. ARIS PURWANTO,

DEDE J. SUDRAJAT

Genetic structure of the Capoeta aculeata populations inferred from microsatellite
DNA loci
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HOSSEIN ALI ABDOLHAY, SAJAD NAZARI, MEHDI SHAMSAEI MEHRJAN

Morphometric and genetic variations of species composers of nike fish assemblages
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FEMY M. SAHAMI, RENE CHARLES KEPEL, ABDUL HAFIDZ OLII, SILVESTER BENNY
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Heavy metals contaminants in the eggs and temperatures of nesting beaches of sea
turtles in Kaimana, West Papua, Indonesia
RICARDO F. TAPILATU, HENGKI WONA, RIMA HS. SIBURIAN, SEFRIANTO T. SALEDA

The quality of fermented goat milk produced by Pediococcus acidilactici BKO1 on
refrigerator temperature
SRI MELIA, INDRI JULIYARSI, YULIANTI FITRI KURNIA, YUDHA ENDRA PRATAMA,
DHIVA REZZY PRATAMA

Ethnomedicinal plants and practices related to pregnancy, childbirth, and postpartum
healthcare of Minangkabau ethnic group, West Sumatra, Indonesia
MARINA SILALAHI, ARDIAN KHAIRIAH, NISYAWATI

Benthic macrofaunal assemblage in seagrass-mangrove complex and adjacent
ecosystems of Punang-Sari Estuary, Lawas, Sarawak, Malaysia

ABDULLA AL-ASIF, HADI BIN HAMLI, ABU HENA MUSTAFA KAMAL, MOHD HANAFI
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Chemical compounds contained in young and mature leaves of agarwood species
Wikstroemia tenuiramis and its antioxidant properties
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HENNY SRI WAHYUNI

Diversity and honey properties of stingless bees from meliponiculture in East and
North Kalimantan, Indonesia
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SHIMIZU,9, MAMORU KANZAKI, ENOS TANGKE ARUNG

Short Communication: Pattern of antibiotic resistance on extended-spectrum beta-
lactamases genes producing Escherichia coli on laying hens in Blitar, Indonesia
FRESHINTA JELLIA WIBISONO, BAMBANG SUMIARTO, TRI UNTARI, MUSTOFA HELMI
EFFENDI, DIAN AYU PERMATASARI, ADIANA MUTAMSARI WITANINGRUM

Diversity and distribution of mollusks at three zones of mangrove in Pejarakan, Bali,
Indonesia
| KETUT GINANTRA, | KETUT MUKSIN, IDA BAGUS MADE SUASKARA, MARTIN JONI

Detection and prevalence of multidrug-resistant Klebsiella pneumoniae strains isolated
from poultry farms in Blitar, Indonesia

DIAN AYU PERMATASARI, ADIANA MUTAMSARI WITANINGRUM,

FRESHINTA JELLIA WIBISONO, MUSTOFA HELMI EFFENDI

The ecology of Aedes aegypti and Aedes albopictus larvae habitat in coastal areas of
South Sulawesi, Indonesia

ARINI RATNASARI, ARIF RAHMAN JABAL, NUR RAHMA, SRI NUR RAHMI,

MILA KARMILA, ISRA WAHID

Changes in microbial populations during co-composting of dewatered sewage sludge
with pruning wastes in windrow piles
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Maximum entropy modeling for the conservation of Hopea odorata in riparian forests,
central Thailand
LAMTHAI ASANOK, TORLARP KAMYO, DOKRAK MAROD

Short Communication: Variations of morphology, anatomy, and metabolite profiles of
Citrus reticulata Blanco cv. Tawangmangu grafts produced by shoot tip grafting using
several rootstocks
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The use of effector gene based-markers to facilitate identification of Fusarium sp.
infected shallot in Java, Indonesia
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Biology, morphology and damage of the lesser Coconut weevil, Diocalandra frumenti
(Coleoptera: Curculionidae) in southern Vietnam

HONG-UNG NGUYEN, THI-HIEN NGUYEN, NGUYEN-QUOC-KHANH CHAU,
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The effectiveness of silvofishery system in water treatment in intensive whiteleg
shrimp (Litopenaeus vannamei) ponds, Probolinggo District, East Java, Indonesia
MUHAMMAD MUSA, EVELLIN DEWI LUSIANA, NANIK RETNO BUWONO,
SULASTRI ARSAD, MOHAMMAD MAHMUDI

Consortium of endophytic bacteria and rhizobacteria effectively suppresses the
population of Pratylenchus coffeae and promotes the growth of Robusta coffee
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Short Communication: Genetic variation of Coelogyne pandurate, C. rumphii and their
hybrids based on RAPD markers
SRI HARTATI, ENDANG S. MULIAWATI

Short Communication: The physical and chemical properties of nipah (Nypa fructicans)
frond as an alternative feed for ruminants in Indonesia
MUHAMMAD AFDAL, TEJA KASWARI, SAITUL FAKHRI, HENI SURYANI

Molecular identification of cellulase and protease producing Bacillus tequilensis
UTMSA14 isolated from the geothermal hot spring in Lau Sidebuk Debuk, North
Sumatra, Indonesia
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SARI ANGGRAINI, HARMILENI, TITANIA T. NUGROHO, SARYONO

Isolation and characterization of lactic acid bacteria from fecal pellets, coelomic fluid,
and gastrointestinal tract of Nypa worm (Namalycastis rhodochorde) from West
Kalimantan, Indonesia

ARI HEPI YANTI, TRI RIMA SETYAWATI, RIKHSAN KURNIATUHADI

Metabolic profile and skin-related bioactivities of Cerioporus squamosus
hydromethanolic extract

WAILL A. ELKHATEEB, GHOSON M. DABA, MARWA O. ELNAHAS, PAUL W. THOMAS,
MAHMOUD EMAM

Hematological and antioxidants responses of dairy cow fed with a combination of feed
and duckweed (Lemna minor) as a mixture for improving milk biosynthesis
UJANG HIDAYAT TANUWIRIA, ANDI MUSHAWWIR

The production function and profitability analysis of Gracilaria sp. seaweed polyculture
with milkfish (Chanos chanos) and black tiger shrimp (Penaeus monodon)
[IS DIATIN, IRZAL EFFENDI, MERI ALVINA TAUFIK

Pharmacognostic, chemical and mucolytic activity study of Malva pseudolavatera
Webb & Berthel. and Malva sylvestris L. (Malvaceae) leaf extracts, grown in Ecuador
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Thermostability, photostability, and toxicity of clove oil nanoparticles against
Cryptolestes ferrugineus (Stephens) (Coleoptera: Laemophloeidae)
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Low genetic diversity and no genetic differentiation between maleo hatched at coastal
and inland nesting grounds in North Sulawesi, Indonesia
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Profiling indigenous lead-reducing bacteria from Tempe Lake, Indonesia as
bioremediation agents
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The application of novel methods of Animal Barrier Screen and Kelambu Trap for
mosquitoe’s surveillance in South and West Sulawesi, Indonesia
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Genetic evaluation of tidal swamp rice from South Kalimantan, Indonesia based on the
agro-morphological markers
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Diversity of reef fish in Halang Melingkau Island, Kotabaru, South Kalimantan,
Indonesia
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Bacterial (9A2H) enhancement alters the nematode community structure and
decomposition pathway of amended nutrient-limited soil
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Insect diversity in various distances to forest edge in small nature reserve: A case
study of Bantarbolang Nature Reserve, Central Java, Indonesia
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Morphometric analysis of Harpodon nehereus, Harpiosquilla raphidea, and Scylla
serrata in the coastal waters of Tarakan City, North Kalimantan, Indonesia
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planting indexes in freshwater swamps of South Sumatra, Indonesia
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The tolerance of oil palm (Elaeis guineensis) seedlings to Al stress is enhanced by
citric acid and natural peat water
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Characterization of BSL6 isolates isolated from honeybee hive and to determine its
antibacterial activity
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Predicting potential impacts of climate change on the geographical distribution of
mountainous selaginellas in Java, Indonesia
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Abstract. Wibisono FJ, Sumiarto B, Untari T, Effendi MH, Permatasari DA, Witaningrum AM. 2020. Short Communication: Pattern of
antibiotic resistance on extended-spectrum beta-lactamases genes producing Escherichia coli on laying hens in Blitar, Indonesia.
Biodiversitas 21: 4631-4635. The aims of this study were to determine the susceptibility pattern of phenotypic antibiotics on extended-
spectrum beta-lactamases (ESBL) genes and genotype profiles of ESBL producing Escherichia coli strains isolated from cloacal
samples of laying hens in Blitar. A total of 165 cloacal swab samples were successfully isolated 145 E. coli strains during the study
taken from 5 subdistricts in Blitar. All the strains were examined for antibiotic resistance patterns by disk diffusion method with double-
disk synergy test (DDST), followed testing with VITEK® 2 methods, molecular identification of ESBL coding genes using PCR. The
results of this study showed that the characterization of nucleotide analysis from PCR amplification of ESBL-producing E. coli bacteria
isolated from laying hens in Blitar showed that eight isolates were the dominant of CTX gene, followed by the TEM encoding gene of
two isolates, and the SHV coding gene as much as one isolate. The presence of more than 1 encoding genes in the E. coli bacterial
isolate was seen in 1 isolate, where the isolate carried the CTX gene and the SHV gene as well. All ESBL producing E. coli isolates
were resistant to amoxicillin, ampicillin, cefazolin, cefotaxime, and ceftriaxone, and these ESBL isolates were more than 70% resistant
to gentamicin, aztreonam, and trimethoprim/sulfamethoxazole. These results indicated that poultry is a potential reservoir for ESBL-
producing E. coli. The presence of ESBL-producing E. coli in poultry requires strengthening antibiotic policy. This is important because
the regulation of antibiotic use in poultry is gaining momentum to increase animal productivity and food safety in Blitar, Indonesia.

Keywords: Antimicrobial resistance, ESBL genes, Escherichia coli, food safety

INTRODUCTION cephalosporins, and monobactams but does not affect
cephamycin or carbapenem that cause resistance so that
antibiotics become ineffective (Paterson and Bonomo

2005). Continuous exposure of large amounts of beta-

The use of antibiotics in animal husbandry provides
benefits for animals and farmer, but can pose a risk of

antibiotic resistance (Suardana et al. 2014). The use of
antibiotics without clear indications has caused many
bacteria to become resistant (Kurniawati et al. 2015). In
developing countries, including in Indonesia, very little
data on the prevalence of antibiotic resistance is found.
Development of an effective surveillance system needs to
be done, to monitor the emergence of antibiotic resistance
(Kurniawati et al. 2015). The use of antibiotics in animals
can promote the development of antibiotic resistance, one
of which is Escherichia coli which produces extended-
spectrum beta-lactamases (ESBL) enzyme (Hammerum et
al. 2014).

Extended-spectrum beta-lactamases is an enzyme that
causes resistance to a wider spectrum, third-generation

lactam antibiotics induces the production and mutation of
the beta-lactamase enzyme. ESBL is derived from the
mutated beta-lactamase enzyme. This mutation causes an
increase in the enzymatic activity of beta-lactamase,
therefore this enzyme can hydrolyze third-generation
cephalosporins and aztreonam (Lim et al. 2013; Kang et al.
2017). ESBL-producing bacteria can also be resistant to
antibiotics  from  aminoglycoside,  fluoroquinolone,
tetracycline, chloramphenicol, and sulfamethoxazole-
trimethoprim (Brower et al. 2017; Sudarwanto et al. 2017).

Extended-spectrum beta-lactamases is present in
mutated genes often found, namely the type of
cefotaximase (CTX-M), temoneira (TEM), and variable
sulfhydryl (SHV). The CTX-M, TEM, and SHV genes in
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ESBLproducing E. coli are genes that encode and produce
enzymes that can hydrolyze beta-lactam rings from beta-
lactam antibiotics and third-generation cephalosporins. The
diagnosis with molecular detection is a test for the beta-
lactam ring from beta-lactam class of antibiotics and
cephalosporins (Biutifasari 2018). Genotypic confirmatory
to see the existence of ESBL encoding genes in E. coli
bacteria can be carried out by using PCR (Bradford 2001,
Putra 2019). The highest prevalence of ESBLproducing
bacteria with CTX-M, TEM, and SHV is the most common
type of ESBL in poultry (Saliu et al. 2017). Previous
research conducted by Brower (2017) found that ESBL
producing E. coli in India was about 42% in laying hens.

This study was expected to provide a genetic picture of
ESBL producing E. coli. Data on the existence of reports
based on the encoding genes of ESBL producing E. coli is
clear evidence for monitoring antibiotic use in commercial
chicken farms.

MATERIALS AND METHODS

Isolation and identification of Escherichia coli

Isolation and identification of E. coli were carried out
with reference to Effendi et al. (2019). The total samples
used in the study were 165 cloacal swabs from 5
subdistricts in Blitar Regency. Cloacal swab samples were
stored in the Amies Swab Viscosa (deltalab, Spain)
transported to the laboratory in cold temperatures
conditions for the isolation of E. coli bacteria (Seni et al.
2016). Isolation of E. coli bacteria using selective media
MacConkey Agar no. 3 CM0115 (Oxoid, England) and
differential media Eosin Methylene Blue Agar CMO0069
(Oxoid, England), incubated at 35-37°C for 20-24 hours.
Pure E. coli colonies were identified by biochemical testing
of IMVIC (Indol-Motility, Methyl Red, VVoges Proskauer,
Citrate) and TSIA (Triple Sugar Iron Agar) (Effendi et al.
2019).

ESBL confirmation and antibiotic susceptibility testing
Double disc synergy test (DDST) method was used to
evaluate the presence of inhibitory zones of ESBL activity
with clavulanic acid using the Kirby-Bauer disk diffusion
method on Mueller-Hinton agar (Merck, Germany). The
antibiotic discs of amoxicillin-clavulanic 30pg (Oxoid,
England), cefotaxime 30ug (Oxoid, England), ceftazidime
30pg (Becton Dickinson, USA), and aztreonam 30ug
(Oxoid, England) were used in this method. Culture was
incubated at 35-37°C for 18-24 hours (Putra et al. 2020;
CLSI 2017). The inhibition zone that appeared on the cup
after incubation was measured based on CLSI guidelines
showing an inhibition zone < 27 mm in cefotaxime,
inhibition zone < 22 mm in ceftazidime, inhibition zone <
27 mm in aztreonam, and there was a synergy between
cefotaxime/ceftazidime with a combination of < 22 mm in
ceftazidime, inhibition zone < 27 mm in aztreonam, and
there was a synergy between cefotaxime/ceftazidime with
amoxicillin-clavulanic in the form of synergy expansion of
the inhibition zone between the two disks and there is an
increase in the inhibition zone > 5 mm between the
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diameter of the cephalosporin disk and the cephalosporin-
clavulanate disk assert that the E. coli bacteria is positive
ESBL (CLSI 2017).

The antibiotic sensitivity test of ESBL-producing E.
coli bacteria by the DDST method was then confirmed by
the VITEK®2 method. The bacterial suspension was
homogenized and bacterial turbidity of 0.50 to 0.63
McFarland was made using VITEK®2 DensiCHEK.
Antimicrobial susceptibility and phenotypic detection of
ESBL generators were used AST N280 cards (bioMérieux,
Marcy-L'Etoile, ~ France). Results were analyzed
automatically by the system and interpreted as sensitive,
intermediate, and resistant (Brower et al. 2017; Biomerioux
2017; Putra et al. 2020).

Characterization of CTX, TEM, and SHV genes by
Polymerase Chain Reaction (PCR)

The Extended spectrum beta-lactamase-producing E.
coli bacteria which has been phenotypically confirmed by
DDST and VITEK® 2 compact methods were then
genotypically confirmed by further analyzing the presence
of ESBL genes CTX subtypes, TEM, and SHV using
molecular identification of PCR. Bacterial DNA was
isolated with the QlAamp® DNA mini kit (QIAGEN,
Germany). E. coli ATCC 35218 was used as a positive
control standard for strains of ESBL-producing bacteria
and E. coli ATCC 25922 was used as a hegative control or
non-ESBL-producing bacteria. The PCR results were
visualized by electrophoresis using 2% agarose gel
(Invitrogen, USA). The primers used to encode CTX
encoding gene refer to Ali et al. (2016), and the primers
used to encode the TEM and SHV coding genes refer to
Kurekci et al. (2017), as shown in Table 1.

Ethical clearance

Cloacal swabs were used in this study, hence ethical
clearance was not necessary. Cloacal swab samples were
collected from laying hens farms in Blitar, East Java
province, Indonesia.

RESULTS AND DISCUSSION

Results

The results of isolation and identification of laying
cloak swab samples from a total of 165 samples revealed
that 87.9% were identified as presumptive Escherichia coli
on MacConkey agar media. In order to be identified with E.
coli colonies, they had a small round shape and semi-
mucoid  reddish-pink  colonies whereas, on Eosin
Methylene blue to metallic green colony. The bacterial
culture was then confirmed by biochemical tests using
IMVIC and TSIA.

The results of the ESBL-producing E. coli confirmation
on laying hens cloacal swabs with the double-disc synergy
test (DDST) method showed 10 (6.89%) positive ESBL
isolates. The results were then confirmed by the automatic
VITEK® 2 compact method which showed 100% E. coli
results (Table 2). Cefotaxime synergy with the combination
of amoxicillin-clavulanate in the form of an expansion of
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the inhibition zone between the two disks showed that
ESBL is positive. This result is in accordance with Savira
(2014). Positive results on ESBL-producing bacteria
confirmed that there was an increase in inhibition zones > 5
mm between the diameter of the cephalosporin disk and the
cephalosporin-clavulanate disk combination revealed an
ESBL positive germ (CLSI 2017).

Molecular identification as shown in Table 3 showed
that 8 isolates (8/10, 80%) were isolates of Escherichia coli
bacteria producing ESBL encoding CTX gene, 2 isolates
(2/10, 20%) encoding TEM gene, and 1 isolate (1/10, 10%)
encoding the TEM SHV gene. The CTX encoding gene is
most commonly found in E. coli. CTX type enzymes have
hydrophilic ability against cephalosporins, especially
cefotaxime, so-called CTX (Saliu et al. 2017). Molecular
identification showed visualization of CTX, TEM, and
SHV gene fragment bands (Figures 1 and 2). Positive
results on the CTX gene showed electrophoresis results of
samples describing the same fragments as positive controls
with a gene length of 550 bp, as shown on Figure 1. The
positive results of the TEM gene on ESBL showed the
results of electrophoresis samples illustrating the same
fragments as positive controls with a gene length of 1086
bp. The positive results of the SHV gene on ESBL showed
the results of electrophoresis samples illustrating the same
fragments as positive controls with a gene length of 927 bp
(Ali etal. 2016; Kurekci et al. 2017), as shown on Figure 2.

The results of the sensitivity test were in line with the
sensitivity test on broiler chickens in the Bogor
slaughterhouse of 93.7% (ampicillin), 75% (streptomycin),
and 68.75% (erythromycin) (Masruroh et al. 202016). A
large number of antibiotics used in laying hens are also
used for human therapy, resulting in a selection of
pathogenic bacteria that are resistant to several drugs.
Sensitivity tests were carried out on all bacterial isolates
obtained from bacterial culture.

Figures 1 and 2 showed the spread of ESBL-producing
E. coli occurring in 3 sub-districts from 5 sub-districts of
the sampling area. Srengat subdistrict has 6 isolates, Talun
subdistrict has 1 isolate, and Kademangan subdistrict there
are 3 isolates of ESBL-producing E. coli isolates, while
Ponggok subdistrict and Udanawu subdistrict are not found
any E. coli producing ESBL.

Table 1. Nucleotide sequence of the primers used in PCR
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Tabel 2. Extended-spectrum beta-lactamases (ESBL) producing
Escherichia coli in Blitar, Indonesia

Location Sar_nple Escheri_chia ESBL Confirmation
size coli DDST VITEK®2
Ponggok 40 31 - -
Srengat 45 43 6 6
Udanawu 35 30 - -
Talun 20 18 1 1
Kademangan 25 23 3 3
Total 165 145 10 10

Table 3. Phenotypic and genotypic profiles of ESBL-producing
Escherichia coli isolates

Sample ESBL Antibiotic resistance by Vitek-2

code  genes

137 CTX AM/ AMP/ Kz/ CTX/ CRO/ ATM/ GM/ CIP
138 CTX AM/AMP/KZ/CTX/CRO/ATM/ GM/ CIP / SXT
139 CTX AM/AMP/KZ/CTX/CRO/ATM/ GM/ CIP/ SXT
140 TEM AM/ AMP/ KZ/ CTX/ CRO/ ATM/ GM/ CIP
141 gﬂiﬁ AM/AMP/KZ/CTX/CRO/ ATM/ GM/ CIP/ SXT
142 TEM AM/ AMP/ KZ/ CTX/ CRO/ GM/ CIP

143 CTX AM/AMP/SAM/KZICTX/CAZ/CRO/ATM/SXT
144 CTX AM/AMP/ KZ/ CTX/ CRO/ ATM/ GM/ SXT
145 CTX AM/AMP/ KZ/ CTX/ CRO/ ATM/ GM/ SXT
146 CTX AM/ AMP/ KZ/ CTX/ CRO/ GM/ SXT

(5]
(@] 5 [}
Targets Sequence =8 g
(amplicon sizes) g3 g
cE D
<3
CTX F.CGCTTT GCG ATG TGC AG 54-C Alietal.
gene R: ACC GCG ATATCG TTG GT 2016
(Amplicon 550-bp)
TEM F: ATAAAATTCTTGAAGACGAAA 59°C Kurekeci et
gene R: GACAGTTACCAATGCTTAATC al. 2017
(Amplicon: 1080 bp)
SHV  F:CGGCCTTCACTCAAGGATGTA 59°C Kurekci et
gene R: GTGCTGCGGGCCGGATAAC al. 2017

(Amplicon: 927 bp)

Note: AM: Amoxicillin, AMP: Ampicillin, SAM: Ampicillin/
sulbactam, TZP: Piperacillin/Tazobactam, KZ: Cefazolin, CTX:
Cefotaxime, CAZ: Ceftazidime, CRO: Ceftriaxone, FEP: Cefepime,
ATM: Aztreonam, ERT: Ertapenem, MEM: meropenem, AK:
Amikacin, GM: Gentamicin, CIP: Ciprofloxacin, TC: Tigecycline,
NFT: Nitrofurantoin, SXT: Trimethoprim/ sulfamethozale

Figure 1. Molecular identification of CTX gene by PCR (PCR
product = 550 bp). Note: 137-146 samples code; K-: negative
control; K+: positive control for CTX gene; MRK: marker

Figure 2. Molecular identification of TEM, and SHV genes by
PCR (PCR product for TEM gene = 1080 bp and PCR product for
SHV gene = 927 bp). Note: 137-146 samples code; K-: negative
control; K+ TEM: positive control for TEM gene; K+ SHV:
positive control for SHV gene; MRK: marker
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Discussion

The prevalence of E. coli producing ESBL in cloacal
swabs in laying hens is in accordance with the prevalence
of E. coli in livestock in slaughterhouses in Bogor by 8.6%
(Sudarwanto et al. 2016), but much smaller compared to
the incidence of ESBL producing E. coli from animal feces
of broiler chickens in Bogor by 25% (Masruroh et al. 2016)
and the prevalence of ESBL producing E. coli in India in
laying hens by 42% (Brower et al. 2017).

Extended-spectrum beta-lactamases-producing E. coli
in poultry spread through the food chain. In Indonesia, the
desire to optimize poultry farming has led to the use of
antibiotics without referring to pharmaceutical standards,
which was similar to research in Zambia (Chishimba et al.
2016). The use of many antibiotics has been reported to be
a risk factor for the acquisition of ESBL-producing
organisms resulting in a trend of increasing resistance to
commonly used antibiotics, namely, ampicillin,
cotrimoxazole, gentamicin, erythromycin, tetracycline, and
third-generation cephalosporins (Reich et al. 2013).

In Blitar, the antimicrobial agents are used for poultry
without proper guidance on drug dispensation. Inadequate
monitoring of drug stores in Blitar has made it easy for
people to access livestock antibiotics without following the
advice recommended by veterinarians thereby increasing
the risk of ESBL in poultry products. This is also similar to
the condition reported on dairy farms in East Java (Putra et
al. 2019). The high prevalence observed may be due to the
frequent use of uncontrolled antibiotics for animal health
which in turn increases the risk of E. coli, being more
resistant to antimicrobial strains in normal intestinal flora
as observed in a study conducted by Carattoli (2008) and
also by Wibisono et al. (2020). Detection of ESBL-
producing E. coli isolates in poultry has not been fully
carried out in Indonesia. Cross-sectional study revealed that
overall of almost 10% of ESBL-producing E. coli isolates
was detected on dogs (Kristaningtyas et al. 2020).

To detect the presence of E. coli the cloacal swabs
method was used in the present study. Furthermore, high
colonization can be associated with cross-contamination of
poultry farms potentially causing risk factors that can
worsen the transmission rate of ESBL-producing E. coli-
resistant genes (Lavilla et al. 2008).

The dominant ESBL-producing E. coli gene identified
in this study was the CTX cluster with 80% which was
relatively high in relation to 54.5% of the CTX E. coli
carriers isolated from poultry in the UK (Randall et al.
2011). In Blitar, the economic situation has caused many
residents to grow layer chicken as a business that generates
more income. This is what brings humans into close
contact with poultry which can be a possible route for
releasing environmental ESBL producers. However, there
are no detailed studies conducted in Indonesia to
specifically explain the types of ESBL-producing
Enterobacteriaceae associated with chickens and their
products. Other studies of poultry products clarify the
presence of ESBL gene from Enterobacteriaceae (Effendi
et al. 2018; Pehlivanoglu et al. 2017). In addition, other
researchers also showed that ESBL produced E. coli
isolates carrying several types of beta-lactamase genes and
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that the combination of CTX-was dominant followed by
the TEM cluster (Putra et al. 2019).

This study using an antimicrobial susceptibility test
with VITEK® 2 compacts in this ESBL isolate revealed an
interesting pattern with the level of resistance observed in
most of the antimicrobial agents tested. The results on
ESBL isolates with 100% antimicrobial susceptibility to
amoxicillin, ampicillin, cefazolin, cefotaxime, and
ceftriaxone and more than 70% resistant to gentamicin,
aztreonam, trimethoprim/sulfamethoxazole were similar
the findings of Tutun et al. (2019).

In this study, it was found that isolates ESBL producing
E. coli have resistance to 2 cephalosporin third-generation
class antibiotics. One isolate of ESBL contained two ESBL
genes. Therefore, this confirms that the ESBL-mediated
plasmid is capable of carrying more than one beta-
lactamase gene and thus produces a high level of beta-
lactam resistance phenotype as described by Rottier et al.
(2012). These results were in accordance with previous
studies on dogs identified that E. coli strain consisting of
CTX as the main ESBL-producing subtype isolated and
also carrying more than one beta-lactamase genes
(Kristianingtyas et al. 2020).

In conclusion, molecular identification of CTX, TEM,
and SHV genes in ESBL-producing E. coli in laying hens
cloacal swabs in Blitar Regency was dominant in CTX
encoding genes of 8 (8/10, 80%), followed by TEM
encoding genes of 2 (8) 2/10, 20%), and while the SHV
encoding gene is 1 (1/10, 10%). One isolate ESBL
producing E. coli was found containing two genes
encoding ESBL. These results also indicate the presence of
ESBL isolates that are 100% resistant to some antibiotics
and also the wider distribution on laying hens in Blitar that
can threaten animal health and human health.
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