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GREETINGS

Message from the TSB President

On behalf of the organizing committee of the Thai Society for Biotechnology (TSB), it is my great pleasure to welcome
you to “the 25th Annual Meeting of the Thai Society for Biotechnology and International Conference (TSB 2013)”,
which will be held during 16th - 19th October, 2013 at the Emerald Hotel, Bangkok, Thailand. This year the conference
will be hosted by the Faculty of Agro-Industry, Kasetsart University under the theme of “Agro-Industrial Biotechnology
for Global Sustainable Prosperity”.

Not only the sharing of the ongoing discovery towards the biotechnology, but also two pronounced awards to be
given at the TSB 2013 namely the Taguchi prize and the Ajinomoto lecture. Those awards are given to the outstanding
young and senior biotechnologists who have done innovative and intensive research on biotechnology. Interestingly,
TSB 2013 will have 5 eminent keynote speakers to share their experience for the sustainable prosperity of agro-
industrial biotechnology and 18 invited speakers from Australia, China, Germany, India, Japan, Gnited Kingdom, United
State of America and Thailand, as well as the presentations in 8 parallel sessions. Moreover, there will be 2 joint
symposiums; “Bioproduct and Systems Biotechnology” and “Jatropha Updates 2013”. Definitely, this conference will
offer the great opportunity for all the participants to obtain the advancement of bictechnology at the same time to

strengthen or expand the existing networks to new international members.

To enhance the collaboration in Asia and intemational, TSB 2013 offers the special rates for the members of the AFOB
(Asian Federation of Biotechnology), KSBB (Korean Society for Biotechnology and Bioengineering), SBJ (Society for
Biotechnology, Japan) and BEST (Biochemical Engineering Society of Taiwan). | hope that TSB 2013 will be a good drive
for the Asia and International biotechnology collaboration and this event will be the part of the success of world

biotechnology uniting in the future.

Sincerely yours,

Associate Professor Penjit Srinophakun
President
Thai Society for Biotechnology (TSB)



The 25" Annual Meeting of the Thai Society for Biotechnology and International Conference

ORGANISING COMMITTEE

Executive Committee
Conference Chair

Associate Professor Penjit Srinophakun

Conference Secretariat

Assistant Professor Suttipun Keawsompong Head

International Committee
Professor Keshavan Niranjan
Professor Yusuf Chisti

Professor Guocheng Du

Professor Virendra Swarup Bisaria

Professor Rainer Jonas

Local Committee

Associate Professor Sarote Sirisansaneeyakul
Associate Professor Wirat Vanichsriratana
Assistant Professor Nuttakan Nitayapat
Assistant Professor Theppanya Charoenrat
Dr. Sumallika Morakul

Assistant to the Secretariat
Miss Duangporn Lakasong

Miss Chaniga Chuensangjun K

Scientific Committee
Chair of Scientific Committee

Associate Professor Sarote Sirisansaneeyakul

Secretary to Scientific Committee
Dr. Prakit Sukyai

Committee

Associate Professor Chuenchit Boonchird
Associate Professor Wirat Vanichsriratana
Associate Professor Sunee Nitisinprasert
Assistant Professor Nuttakan Nitayapat
Assistant Professor Pramuk Parakulsuksatid
Assistant Professor Weerachet Jittanit

Dr. Chiravoot Pechyen

Dr. Sumallika Morakul

President Thai Society for Biotechnology

Department of Biotechnology, Faculty of Agro-Industry,
Kasetsarty University, Thailand

University of Reading, United Kingdom
Massey Univesity, New Zealand
Jiangnan University, China

india Institute of Technology-Delhi, India

Helmholtz Centre for Infection Research, Germany

Kasetsart University
Kasetsart University
Kasetsart University
Thammasat University

Kasetsart University

Thai Society for Biotechnology

asetsart University

Kasetsart University

Kasetsart University

Mahidol University
Kasetsart University
Kasetsart University

Kasetsart University
Kasetsart University
Kasetsart University
Kasetsart University
Kasetsart University



The 25" Annual Meeting of the Thai Society for Biotechnology and International Conference

Assistant to the Secretary of Scientific Committee

Mr. Natthawut Yodsuwan
Miss Siwaporn Wannawilai
Mr. Monchai Dejsungkranont
Miss Molnapat Songpim
Miss Massalin Nakpaijit
Miss Jaruwan Marudkla
Miss Prapapan Wanna

Miss Krittiya Khuenpet

Mr. Meechai Luddee

Mr. Nuttawut Kongklom
Mr. Naiyasit Yingkhamhang
Miss Nongruk Khienpanya

Kasetsart University
Kasetsart University
Kasetsart University
Kasetsart University
Kasetsart University
Kasetsart University
Kasetsart University
Kasetsart University
Kasetsart University
Kasetsart University
Kasetsart University
Kasetsart University

Joint Symposium | (Bioproduct and Systems Biotechnology) Organising Committee

Advisory committee

Asst. Prof. Dr.Sumet Umchid

Asst. Prof. Withaya Hleklai

Chairperson
Asst. Prof. Dr.Sasithorn Kongruang

Organising Committee

Dr.Malinee Sriariyanon

Dr.Patchanee Yasurin

Dr.Theerawut Phusantisampan

Ms.Chaniga Chuensangjun

Secretariat

Ms.Buskorn Krambutr
Ms.Wansiri Mitol
Ms.Wannipa Kwanphong
Mr.Touchchakorn Bowdang

Associate Dean for Research and Academic Services, Faculty
of Applied Science, King Mongkut’s University of Technology
North Bangkok (KMUTNB)

Head, Department of Biotechnology

Department of Biotechnology

Department of Chemical Engineering and Process, The
Sirindhomn International Thai-German Graduate School of
Engineering

Department of Food Biotechnology, Assumption University
of Thailand

Department of Biotechnology

Science and Technology Research Institute, KMUTNB

Department of Biotechnology
Faculty of Applied Science
Faculty of Applied Science
Department of Biotechnology

vi



The 25" Annual Meeting of the Thai Society for Biotechnology and International Conference

TABLE OF CONTENT

' ORAL PRESENTATION —

0-02-001 Protein-based hydrogel as wound dressings 3
. | Wimol Phoudee and Wanida Wattanakaroon

0-02-002 Nanoencapsulation of andrographis paniculata extract by casein micelle as antidiabetic preparation 11
Sahlan Muhamad, Dewi Veronica, Mulia Kamarza and Harimurti Niken

0-02-003 Potential use of antimicrobial film with crude bacteriocin for food packaging 16
Supasit Chooklin, Patchara Onsanit and Aekawat Jormpong

0-02-005 Extraction and characterization of chitin and chitosan from fairy shrimp (streptocephalus sirindhornae 23
Sanoamuang, murugan, weekers and dumont, 2000)
Thanyarat Poothawan and Khomsorn Lomthaisong

0-03-001 Diversity and abundance of bacteria and dioxygenase genes involved in polycyclic aromatic hydrocarbon 32

degradation from Sichang Island

Thipupsorn Rungthaweemanuschai and Qnruthai Pinyakong

0-03-003 Methane emission from floor pit and open anaerobic lagoon of pig manure 40

Sambath Hong, Onamon Laopitinan, Annop Nopharatana and Pawinee Chaiprasert

0-04-005 Effect of the sweeteners on the qualities of vanilla ice cream 46
Krittiva Khuenpet, Weerachet Jittanit, Taratip Watchrakorn and Thanyapom Pongpinyapibul

0-04-007 The effects of frying and drying conditions on the quality and drying kinetics of fried shallots 55
Trinh Ngoc Thao Nean, Naruemol Anuniwat, Tuan Quoc Le and Weerachet Jittanit

0-04-008 Comparison between chmic and conventional heating for pineapple and longan in sucrose solution 67

Titapom Tumpanuvatr, Weerachet Jittanit, Supaporn Kaewchutong and Orapin Jan-ob

0-04-009 Effect of alpha-ketoglutaric acid on higher alcohols formation in model system of soy sauce fermentation T7
Pakavit Mathatheeranan, Kamolchanok Archayana, Premsak Chaiwiwattrakun, Sathirat Rattanawongpal, Apinya

Assavanig and Sittiwat Lertsiri

0-04-013 Influence of hydrothermal pre-treatment on dehulling efficiency of soybeans 82
Wanida Chareemuy, Chairath Tangduangdee and Chotika Viriyarattanasak

0-04-016 The use of silicon dioxide and propylene glycol to improve the characteristics of inulin powder produced by spray drying 88
Baveeporn Jirayucharoensak, Weerachet Jittanit, Kornraphon Uakitkachom and Premwiss Janyaathisiree
0-05-007 BST-loglem: parameter and network estimations based on BST Modeling Using LOESS, granger causality and 94

levenberg-marquardt method
Kansuporn Srivudthsak, Fumihide Shiraishi and Masami Yokota Hirai

0-05-009 Removal of color from rice bran oil using acid-activated kaolin 99

Lei Lei Aung, Niramon Worasith, Parinda Suksabye and Paitip Thiravetyan

0-05-013 Economical xylitol production from sugarcane bagasse hydrolysate using Candida magnoliae TISTR 5663 105
Siwapom Wannawilai and Sarote Sirisansaneeyakul
0-05-016 Preparation of oligosaccharides from konjac glucomannan solution used as natural coating material for spray 116

drying process
Supichar Wattanaprasert, Chaleeda Borompichaichartkul, George Srzednicki and Pilanee Vaithanomsat

vii




The 25" Annual Meeting of the Thai Society for Biotechnology and International Conference

' ORAL PRESENTATION

0-05-017 Three-phase partitioning and application of alkaline proteases derived from fish viscera

Sunantha Ketnawa, Suphat Phongthai, Soottawat Benjakul and Saroat Rawdkuen

123

0-06-001 Examination of antifungal activity of crude extracts from wood-decay fungi Xylaria spp. against Saccharomyces

cerevisiae and Candida albicans

Pichayada Somboon and Nitnipa Soontorngun

152

0-06-005 Effects of oral administration of levothyroxine on serum concentrations of thyroid hormones in cross-bred Beetal

goats
Soroush Yourdkhani and Maysam Tehranisharif

138

0-06-006 Antimalarial effect of andrographis paniculata extract on mice infected with plasmodium berghei parasite

Ubonwan Jaihan, Jariya Nitjan, Somdet Srichairatanakool, Chairat Uthaipibull and Voravuth Somsak

141

0-07-001 Identification of bacterial agent(s) for acute hepatopancreatic necrosis syndrome, a new emerging shrimp disease

Jyoti Joshi, Jiraporn Srisala, Waraporn Sakaew, Kallaya Sritunyalucksana, Timothy W. Flegel and Siripong Thitamadee

147

0-07-003 Growth kinetics and t-RNA fingerprints of seven hyperthermophilic bacteria belonging to order thermotogales,
isolated from three hot springs in Thailand
Porranee Keawram and Wirojne Kanoksilapatham

154

0-07-009 Identification of epiphytic yeast on rice leaves population in Thailand based on molecular biological techniques
Kultara Krataithong, Sopin Jaibangyang, Patthamaporn Manaphun, Manee Tantirungkij,

Rujikan Nasanit and Savitree Limtong

163

0-07-010 Identification of the zinc cluster regulator involved in lipid utilization in the yeast Saccharomyces cerevisiae

Siripat Jansurivakul and Nitnipa Soontorngun

171

0-07-011 Identification of epiphytic yeast from sugarcane phyllospheres using PCR and RFLP techniques
Apirat Tangwong-o-thai, Sirirut Jewmoung, Manee Tantirungkij, Rujikan Nasanit and Savitree Limtong

176

0-07-018 Multiplex PCR for a rapid screening of Spodoptera exigua multicapsid nucleopolyhedrovirus (SeMNPV) defective
mutants

Khin Nyein Chan, Saengchai Akepratumchai, Phenjun Mekvichitsaeng and Kanokwan Poomputsa

184

0-08-001 A method for the protoplast isolation from Anthurium andraeanum

Pivanan Chomnawang, Pivachat Wiriyaampaiwong, Chanida Yaerum and Channarong Chomnawang

190

0-08-004 Exploration of newly isolated bacteriophage from beef tripe and chicken intestine as biosanitizing agent for

controlling biofilm formation

Efendi Qulan Gustav Hakim Nafa Buana, Edwin Yulian Ellyastono, Sari Kurniawati and Agustin Krisna Wardani

194

0-08-007 Optimization of the concentrated liquid biofertilizer production

Namfon Panjanapongchai and Sarote Sirisansaneeyakul

POSTER PRESENTATION

202

P-01-002 The chemical and enzymatic pretreatment of cotton for ethanol production

Warathip Jintawadeetanachoda, Chatchaya Thongplewa, Phimchanok Jaturapireeb and Adisak Jaturapireea

212

P-01-003 Biodiesel production from black cil obtained from waste water pond of coconut milk plant

Mallika Tapanwongb and Vittaya Punsuvon

218

viil



The 25" Annual Meeting of the Thai Society for Biotechnology and International Conference

0-08-004

Exploration of Newly Isolated Bacteriophage from Beef Tripe and
Chicken Intestine as Biosanitizing Agent for Controlling Biofilm
Formation

Efendi Oulan Gustav Hakim Nata Buana, Edwin Yulian Ellyastono, Sari Kurniawati and Agustin Krisna Wardani*

ABSTRACT

Biofilm formation has long been studied as a form of bacterial adaptation for surviving in kinds of harsh condition and
considered as one of the hygiene problems especially for food industry. It is highly resistant toward antimicrobial
agent thus altemate solution such as bacteriophages have been suggested. Previous study showed that bacteriophage
isolated from sewage is effective for eliminating biofilm. However, the very exploration is still poorly investicated and

further explorations/ isolations from different sources are still needed. Three bacteriophages have been isolated from

beef tripe and chicken intestine—namely (pBS6, PBS8, and YUAT. Those three phages have been applied for inhibiting
Pseudomonas fluorescens, Escherichia coli, and Bacillus subtilis which are biofilm forming bacteria. Out of the three,
B. subtilis growth was successfully inhibited by adding 1.12x10 PFUmL™ of BS6, 1.00x10" PFUmL™" of @BSE, and
1.00x10° PFUmL ™" of QUAT. However, the three phages were not zble to inhibit the growth of P. fluorescens and E.
coli. Phage infection (¢BS6) has been done for observing the effectiveness of B. subtilis biofilm inhibition.

Key words: isolation, bacteriophage, bio-sanitizing, biofilm, beef tripe, and chicken intestine

INTRODUCTION

Biofilm is one of the adaptation forms of bacteria which compromise of some steps, including surface attachment,
colonization, and envelopment into a matrix. Most of bacteria are found in biofilm forms in order to preserve their
existences. Biofilm formation has become a major problem and given many negative impacts as they are naturally
more resistant toward antimicrobial substances (Simées et al., 2008). Biofilm resistance are said to be 100 — 1000

times stronger than their planktonic counterparts (Sillankorva, 2008).

Food industries have faced and given additional attention for biofilm formation as one of the hygiene problem for

long period until nowadays. In order to lower its formation, industries have applied chemical sanitizer—mostly oxidant
substances (chlorine, H,0,) and surfactant. However, those chemical sanitizers have some limitations and drawbacks
such as rising the resistance of bacteria inside biofilm, ineffective for biofilm controlling (Simaes et al., 2008), and great
chance for cross-contaminating food products. Given the situation as stated, it is a necessity for exploring alternate
solution to control biofilm. Biological entity such as bacterial virus or commonly known as bacteriophage has been

suggested as bio-sanitizing agent (Sillankorva, 2008).

Bacteriophage is virus which specifically infects and uses bacteria metabolism system to replicate themselves.
Bacteriophages have very effective bactericidal activity and several advantages over other antimicrobial agents. Most
notably, phages replicate at the expense of infectious bacteria, are available in abundance where they are most

required, and so far, no serious or irreversible side effects of phage therapy have been described (Sulakvelidze and
Kutter, 2005) in Gutierrez et al., 2010).

Department of Agricultural Product Technology, Faculty of Agricultural Technology, Brawijaya University, Malang 65145, East Java, Indonesia
* Corresponding author: e-mail: agustinwardani@ub.ac.id
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Previous study by Sillankorva (2008) in Portugal showed that bacteriophage isolated from sewage were effective for
controlling Pseudomonas fluorescens biofilm. However, the study of bacteriophage and biofilm are still limited in
number, thus this study was aimed for exploring bacteriophage from different sources for strengthening bacteriophage
potency as bio-sanitizing agent. Indonesia have rich and varied foodstuff which can be used as another source for
bacteriophage isolation. Livestock innards such as beef tripe and chicken intestine are high in bacteria count and
expected high in bacteriophage count (Klieve and Swain, 1993 in Joerger, 2003). The isolated bacteriophage would

later be used for controlling some pathogens or spoilage bacteria and its biofilm.

MATERIALS AND METHODS

Materials and methods are explained bellow with each steps of the method are repeated two or three times, depend

on the situation.

Bacterial strains and growth

Three different bacteria which form biofilm were used in this study as infection target (Pseudomonas fluorescens,
Escherichia coli, Bacillus subtilis). The bacteria were supplied by Microbiology Laboratory, Faculty of Agricultural
Technology, Brawijaya University and stored at -20°C in 40% glycerol as stock culture,

Culture media and chemical materials

Two different media for the bacteria were used for cultivation and biofilm formation; Trypticase Soy Broth and Agar
(TSB and TSA) for P. fluorescens, Luria Bertani for £, coli and B. subtilis. For the purpose of host bacteria and phage
isolation, Nutrient Broth and Agar (NA and NB) were used instead, Phosphate Buffer Saline (PBS) pH 7 was used for
washing the biofilm and CaCl, 0.3 M was used as cofactor for phage infection. Gram-identification of the host bacteria
used 3% KOH instead.

Host bacteria isolation

Two samples were used for the host bacteria isolation; beef tripe and chicken intestine. Each sample was weighed +5
gram and put inside a stomacher bag with 45 mL sterile distilled water. Samples homogenization was carried on high
speed for 120 minutes or more until the samples turned into aliquot. The dilution was carried on for at least five fold
and platted onto NA. Plate was incubated at 37°C for 20 hours. Single colonies were then transferred into NA slant as

culture stock.

Bacteriophage isolation

Double layer assay was used for bacteriophage isolation by mixing an overnight host culture inside NB with filtrated
aliquot (through 0.22 pm filter membrane) and CaCl, 0.3 M into soft NA thoroughly. The mixture then poured onto
hard NA and let it set. The double layer then incubated at 37°C for 24 hours and observed for plague formine.

Phage lysate stock and titering

Samples aliquot with formed plaque were used for phage amplification by briefly adding 2.5% host bacteria (20 hours
of age) with 2.5% samples aliquot and CaCl, 0.3 M into Nutrient Broth. Once the turbidity has decreased, the mixture
was filtered for collecting high titer bacteriophage (lysate). The lysate was then counted its phage by double layer

method and measured in PFU.mL .
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Target bacteria inhibition range

The range of bacteriophage inhibition towards target bacteria’s growth was observed by adding 2.5% of 20 hours
target bacteria into each respective media. The culture were incubated at 37°C for 30 minutes and followed by adding
2.5% of bacteriophage lysate and CaCl, 0.3 M. The mixtures were incubated 37°C and have its turbidity observed

every 30minutes until any differences in turbidity with control.

Biofilm formation

Biofilms were formed under static condition for 72 hours on stainless steel slide (5SS slide) 1x1 cm as described by
Cerca et al. (2004) with some alterations. Briefly, sterile S5 slides were put into three microplates (6 cm in diameter)
an added with 10mL each respective media with 0.25% glucose. The 20 hours age culture were then added as much

as 50l and incubated at 37°C. Every 12 hours the media was changed with new one until 72 hours of age.

Biofilm infection

After the biofilms were formed on SS slide, the biofilms were washed with PBS (pH 7) and put into new microplates.
Infection was carried by adding 3 mL media, 3 mL phage lysate, and 3 mL CaCl, 0.3M, while the control was not given
any lysate. The infected mixture were then incubated for @ hours and 6 hours, followed with analysis for its

bacteriophage (from the broth) and bacteria count (from SS slide).

RESULTS

Host bacteria and bacteriophage isolation

Ten isolates from each samples were observed and taken as stock culture for further bacteriophage isolation. From 10
isolates of beef tripe and 10 isolates of chicken intestine, only three isolate which form plague—namely BS6 and BS8
from beef tripe; UAT from chicken intestine. The plaque formation can be seen on Figure 1 which shown the plaque
from host bacteria BS6.

Figure 1 Plague forming in beef tripe sample (BS6 host bacteria) that showed bacteriophage presence. Plaques are
formed via an outward diffusion of phage virion that is fed by bacterial infection (Clokie and Kropinski, 2009). 2

Arrow indicating plaque formation

The plaque formation is indicating that bacteriophage is present in the samples. However, bacteriophage is specific for

some bacteria, thus only several host bacteria isolates from the samples can be infected and shown the plaque

196



1L A
The 25* Annual Meeting of the Thai Society for Biotechnology and International Conference

0-08-004 .
those plaques, the number of bacteriophage can be doubled by infecting the host bacteria with one

6ding the filtrate of aliquot samples. In this study, aliquot samples were preferred for doubling the

ytic activity

f-xas been formed for BS6, BS8, and UA7, it does not guarantee that the bacteriophage present on
. To prove the lytic activity and the virulence of the bacteriophage, turbidity test was used as
wparing the turbidity of infected and uninfected host bacteria, lytic activity of bacteriophage can be
: \ces of turbidity from infected and uninfected host bacteria are shown in Figure 2.

in turbidity is clear, second step was taken by making the lyse curve of each host bacteria by
This step was used to measure how long the host bacteria growth can be subdued and

val to infect the host bacteria after its inoculation. The lyse curves of each host bacteria are
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QUAT could lyse the host at 90 minutes after its inoculation. This period points are useful if the

gpi biofilm forming bacteria
cteria were used for phages application; P. fluorescens, E. coli, and B. subtilis which was in its
initially. The assumption was the inhibition of biofilm could be occurred if the planktonic cells
Out of the three, only B. subtilis could be inhibited by the addition of three phages. The graph is

=@=_ontrol

——BS6

w

- pBS8

—ii—GUAT

T T T T T T T T T T

(A=Y
0 30 60 90 120 150 180 210 240 270 300 330
Time [Minutes)

e curve by @BS6, BS8, and QUAT addition, 30 minutes after the bacteria inoculation.
t decrease of the bacteria.

d into B. subltilis for the curve are 1.12x10" PFU.mL ™" of @BS6, 1.00x10° PFU.mL™" of pBS8,
@ @

| Infection

under static condition and shown in Figure 5.

under static condition with media renewal every 12 hours. - Arow indicating
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film was then infected by adding BS6 and incubated for 4 and 6 hours, followed by bacteriophage and
count. Results showed that uninfected biofilm has 1.50x10° CFU.mL™ bacterial count while the 4 hours
iofilm has 9.50x10° CFU.mL™ and 6 hours infected biofilm has 4.90x10° CFU.mL " bacterial count, which
lower compared to the uninfected biofitm. For the bacteriophage count, the 6 hours infected biofilm
PFU.mL™ count whereas the 4 hours infected biofilm has 9.70x10° PFUML™"

SSION

three bacteria, only B. subtilis that can be inhibited by the phages while the other two (P. fluorescens and
still growing. It is assumed that the receptor of three phages are not suitable for P. fluorescens and E. coli.
L. (2010) stated that bacteriophage has several receptors for its attachment and it depends as well at
component. There are big differences in Gram positive and negative host receptors, thus narrowing
‘spectrum. From the three host bacteria, BS6 is the only Gram positive bacteria white the other two are
e. It could be understood that QBS6 gave the best inhibition on B, subtilis since both of them are Gram
er PBS8 and QUAT are still able infecting 8. subtilis. On the other hand, PBS8 and QUAT could not
t P. fluorescens and E. coli even though all of them are Gram negative. Given the situation, it is well

fluerescens and E. coli infection condition (time of phage addition and infection period) are still not
than stated about the phages receptors.

for inability of @BS8 and QUAT to infect P. fluorescens and E. coli are the attachment type.
(2011) stated that there are two types of phage attachment in bacterial surface—reversible and
chment. In the reversible attachment, there is a possibility that the phaee could be dissociated from
while the opposite happened in irreversible attachment. It is expected that the two phages (pBS8 and
meversibly onto the two bacteria (P. fluorescens and E. coli) which resulted in improper bacteria
assumption could be used as fundamental background for further study of (BS8 and GUAT infection

of 8. subtilis in this study used static condition, even not fully representing the real biofilm
try. Infection with QBS6 into B. subtilis biofilm resulted in bacterial count decrease. The infected
ial count decreased by 1 log cycle compared to the uninfected biofilm. The bacteriophage count
y adding 1.12x10" PFUmL™" of (BS6 resulted in decreasing count of 4 hours infected biofilm (9.70x10°
by rapid increase in 6 hours infected biofilm (1.73 x 10" PFU.mML™"). The initial phage decrease is
at-ia'cﬁment phase or latent phase. Calsina et al. (2011) stated that the latent periods (in general
infected individuals are not infectious yet) are typically assumed to be either exponentially
which can be understood as the stage where phages attach its receptor into the host cell wall
material with no or less lyse occurred, thus number of phage count decreased in the beginning,
it is followed by the period of lyse accurring in which the phage count was increased rapidly.
count, marks the burst phase of phages which correlated to bacteria lyse/ death.

long the time needed for changing from latent to burst phase depend on each phage.
ults, it is still too early to state that 4 hours and 6 hours give the optimum interval/ period for
biofitm. Optimizations of infection are still needed for the best 8. subtilis biofilm inhibition by @BS6
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N

st of each phage, BS6 is the only Gram positive bacteria while the other two are Gram negative
~and QUAT can inhibit the growth of B. subtilis biofilm even though the decreasing of the

cycle. There are still infection condition improvement and optimization that have to be done in

thank you everyone who gives us the support to finalize this study, especially Indonesian
cial support in this study.
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