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Welcome Message from The General Chairsof ICAIA 2015

On behalf of the organizing committee, it is our pleasure to welcome you to
International Conference on Adaptive and Intelligent Agroindustry, Bogor,
Indonesia. This is the 3rd conference on the topic that is held by the Department
of Agroindustrial Technology, Bogor Agricultural University, Indonesia.

The conference is expected to provide excellent opportunity to meet experts, to
exchange information, and to strengthen the collaboration among researchers,
engineers, and scholars from academia, government, and industry. In addition,
the conference committee invited five renowned keynote speakers, i.e. Prof
Irawadi from Bogor Agricultural University; Prof Kenneth De Jong from George
Mason University, USA; Dr Yandra Arkeman from Bogor Agricultural
University; and Dr Guillermo Baigorria from University of Nebraska-Lincoln,
USA.

The conference committee also invited Prof Noel Lindsay from University of
Adelaide, Australia; Kiyotada Hayashi from National Agricultural Research
Center-Tsukuba, Japan; Prof Margareth Gfrerer from Islamic State University of
Jakarta, Indonesia; Dr Barry Elsey from University of Adelaide, Australia; Dr
Gaendran Kandasamy from Melbourne University, Autraia; and Imperial
College London-British, Prof Allan O'Connor from University of Adelaide,
Australia; Dr Wisnu Ananta Kusuma from Bogor Agricultural University
Jndonesia; and Dr Frank Neumann from University of Adelaide, Australia, as
invited speakers.

This conference was organized by Department of Agroindustrial Technology,
Bogor Agricultura University and Asosias Agroindustri Indonesia, and
technically sponsored by IEEE Indonesia Section. Furthermore, it was supported
by Departement of Computer Science, Bogor Agricultural University; Surfactant
amd Bionegergy Research Center; PT Bogor Life Science and Technology;
Indonesian Ministry of Industry; PT PachiraDistrinusa; and PT KelolaMina Laui.

| would like to take this opportunity to express my deep appreciation to the
conference’ s committee members for their hard work and contribution throughout
this conference. | would like to thank authors, reviewers, speakers, and session
chairs for their support to participate in the Conference. Lastly, | would like to
welcome you to join ICAIA 2015 and wish you all an enjoyable stay in Bogor.

Sincerdly,
Dr Yandra Arkeman
General Chairs, ICAIA 2015



WELCOMING ADDRESS

Prof. Dr. Ir. Nastiti Siswi I ndr asti

Head of Agroindustrial Technology Department
Faculty of Agricultural Engineering and Technology
Bogor Agricultural University
on
3" nternational Conference on Adaptive and I ntelligence Agroindustry (3
ICAIA)
Bogor, August, 3 -4, 2015

Assalamu’ alaikum Warohmatullahi Wabarokatuh
In the name of Allah, the beneficent and the merciful,

Distinguish Guest, Ladies and Gentlemen

Let me first thank you all for accepting the invitation to participate in this 3™
International Conference on Adaptive and Intelligence Agroindustry (ICAIA). In
particular 1 would like to thank Rector of IPB (Institut Pertanian Bogor/Bogor
Agricultural University) Prof. Herry Suhardiyanto for supporting this event as part
of the series academic event in celebrating the 52™ Anniversary of Bogor
Agricultural University.

We are certainly proud to have been able to assemble this event in IPB, Bogor.
The range of participants and audience at this conference is precisely something |
would like to stress. Participants who followed the event more than 150 people,
coming from various countries including the USA, Australia, Japan, Vietnam,
Philippine, Germany and Indonesia. The main goal of the conference is to provide
an effective forum for distinguished speakers, academicians, professional and
practitioners coming from universities, research institutions, government agencies
and industries to share or exchange their ideas, experience and recent progress in
Adaptive and Intelligent Agroindustry.

The 2015 3rd International Conference on Adaptive and Intelligent Agro-industry
(ICAIA) is the third forum for the presentation of new advances and research
results on various topics in all aspects of innovative agro-industry that highlights
the development and improvement for today and tomorrow’ s global need for food,
energy, water and medicine. The aim of the conference is to stimulate interaction
and cohesiveness among researchers in the vast areas of innovative agro-industry.
Innovative Agro-industry has the ability to adapt intelligently to future global
challenges, i.e. food, energy, water, and medical. Global challenges needs a new
breed of Agroindustry which could produce innovative products to fulfill the
needs through advanced processing technology, production systems and business
strategy supported by cutting-edge information and communication technol ogy.

The topic for this event is “Empowering Innovative Agroindustry for Natural
Resources, Bioenergy and Food Sovereignty”. The topics clustered into four main
parts:

Track 1: Innovative Agroindustrial and Business System Engineering



Track 2 : Frontier Approaches in Process and Bioprocess Engineering

Track 3: Frontier Approachesin Industrial Environmental Engineering

Track 4 : Intelligent Information and Communication Technology for Adaptive
Agroindustry of the Future

This event also hosts four (4) workshops: (1) Strategies for Agroindustry
Development (2) LCA for Agroindustry (3) Innovation and Technopreneurship
for Agroindustry and (4) Agroindustry Informatics.

Distinguish Guest, Ladies and Gentlement,

Agroindustry transforms agricultural commodities into high value-added products.
Agroindustry is industry that process agricultural products to increase their value
added significantly by using technology and by considering environmental aspect
and sustainability. However, with changing global demand and technology
advancement, innovative agroindustry is needed in order to be competitive as well
as sustainable. The challenge of future agroindustry is not merely efficiency and
productivity anymore, but also the challenge to appropriately apply frontier
technology as well as meeting future global demands.

Agroindustry needs to deal with the application of advance technologies and cope
future global issues. Current global issues which arise and expected to exist in the
future are food sovereignty, renewable energy, sustainable water management and
pharmacy. The ability of agro-industry to respond the future global issues and the
undoubtedly substantial increase in demand in future decades will be highly
dependent on the increased application of existing technologies as well as the
exploitation of new and innovative technologies.

The emergence of high technology could be applied in the agro-industry are:
nanotechnology, biotechnology, bioinformatics, food processing, food packaging-
waste, state-of-the-art computation and many others. The aforementioned high-
technology along with computation technology could greatly advance agro-
industry from a traditional system into a smart-intelligent and innovative
technology. Therefore, in the new millennia, adaptive-intelligent and innovative
agro-industry will contribute to solutions to global problems and brings
agriculture into perfection.

Hope this conference will also discuss this issue in more detail as it is an
important matter for all of us. We should no more think just how to produce high
value product but it is aso necessarily important how to keep our live in good
quality by understanding following old saying... “You do not live at once. You
only die once and live every day”.

| do not to take up any more of your time with these opening remarks. Let me
simply thank you once again for sharing your thoughts with us. Here’'s wishing
every success for the conference. May Allah bless all of us.

Thank you for your kind attention,
Wassalamu’ alaikum Warohmatullahi Wabarokatuh
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Time | Activities
Monday, August 3" 2015
08.00 - 09.00 | Registration
09.00 - 10.00 | Opening Ceremony
e Welcoming Address: Prof. Nastiti Siswi Indrasti (Head
of DAT, Fateta, IPB)
e Welcoming Speech Head of Bogor Regency
e Conference Opening: Prof. Herry Suhardiyanto (Rector
of IPB)
e Opening Speech and Conference Opening : Minister of
Industry Indonesia*
e Launching Expose International program DAT
10.00 - 10.05 | Photo Session
10.05 - 10.15 | Coffee break
Keynote Speech :
10.15-10.45 | 1. Prof Irawadi (Bogor Agricultural University, Indonesia)
2. Prof. Kenneth De Jong (George Mason University, USA)
10.45-11.30 | 3. Dr. Yandra Arkeman (Bogor Agricultural University,
Indonesia)
11.30-12.00 | 4. Dr. Guillermo Baigorria (University of Nebraska, Lincoln,
USA)
12.00-12.30
12.30-13.30 | Lunch break
Plenary Session 1 :
13.30-13.50 | Prof. Noel Lindsay (University of Adelaide, Australia)
13.50-14.10 | Dr. Kiyotada Hayashi (National Agricultural Research Center,
Tsukuba, Japan)
14.10 —14.30 | Prof. Margareth Gfrerer (Islamic State University of Jakarta,
Indonesia)
14.30-14.50 | Dr. Barry Elsey (University of Adelaide, Australia)
14.50 —15.10 | Ir. M. Novi Saputra (Marketing Director KML Food Group)
15.10-15.45 | Discussion
15.30-15.45 | Coffee break
15.45-18.00 | Parallel sesson A, B and C

18.00 —21.00

Welcome Dinner




Time | Activities

Tuesday, August 4" 2015

08.30—-09.00 | Registration

Plenary Session 2:

09.00-09.20 | Dr. Ggendran Kandasamy (PhD in Physic, Melbourne
University ; PhD in Innovation Imperia Collage, London)
09.20—-09.40 | Prof. Allan O'Connor (University of Adelaide, Australia)
09.40-10.00 | Dr. Eng. Wisnu Ananta Kusuma, ST, MT (Bogor Agricultura
University, Indonesia)

10.00 - 10.20 | Dr. Frank Neumann (University of Adelaide, Australia)
10.20-10.45 | Discussion

10.45-13.00 | Parallel Session A, B and C

13.00 — 14.00 | Lunch break

14.00 - 15.30 | Parallel Workshop

e Strategiesfor Agroindustry Devel opment

e LCA for Agroindustry

e |nnovation and Technopreneurship for Agroindustry
e Agroindustrial Informatics

15.30 — 15.45 | Coffee Break

15.45-16.15 | Closing remark

Vi
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In Vitro Potential of Antibacterial Marine Microalgae
Extract Chaetoceros gracilis toward Staphylococcus
epidermidis Bacteria
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Abstract— Acne is common skin disease which
can be found in society. Antibiotic was a treatment
that always used to be solved this disease.
Utilization of antibiotic has been facing a problem.
Resistance of bacteria toward antibiotic has
become one problem in acne treatment. Antibiotic
resistance can be prevented through using new
antibiotic  compound.  Marine  microalgae
Chaetoceros gracilis can be used as new antibiotic
resources in acne treatment. The aim of this
research was to determine in vitro antibacterial
activity of C. gracilis toward Staphylococcus
epidermidis bacteria. Antibacterial activity was
tested by inhibition index and cell membrane
leakage. Cultivation of marine microalgae
biomass produced yield was 0.12 g/L. Yield of
microalgae C. gracilis extract which obtained was
47.40%. Extract capable inhibited the growth of
S. epidermidis based on the highest antibacterial
activity. Minimum inhibitory concentration (MIC)
value of extract was 0.4 mg/mL and have caused
the cell membrane leakage. The leakage of genetic
material was more higher than protein in bacteria
cell membrane. Active compounds contained in
extract were alkaloid and steroid.

Key words: antibiotic resistance, C. gracilis extract,
S. epidermidis, inhibition index, MIC

I INTRODUCTION

Acne is one skin disease which can be found easily
in society. Clinical diagnose of acne is more easy
than prevent. One of cause acne is infection of
bacteria such as Propionibacterium acnes and
Staphylococcus epidermidis. Antibiotic and chemical
compound is common treatment which always using
to solve acne [1]. Utilization antibiotic and chemical
compound in acne has make some problems such as
side effect (irritation, dry skin and painful), infection
of upper respiratory tract and increasing bacteria

216

resistance [2][3]. Current research show that occurred
increasing of skin bacteria resistance. In South Korea,
occurred increasing of acne bacteria from isolation
100 acne patient. Resistance of P. acnes increasing
about 36.7% and S. epidermidis about 69.4%. The
highest resistance toward antibiotic is shown by S.
epidermidis [4]. This result show that S. epidermidis
has high resistance to antibiotics and also become
common acne bacteria in human skin [5].

Prevention acne bacteria resistance can be solved
by using alternative bioactive compound such as
microalgae. Microalgae is a potential antibacterial
resource which can be used as a solution to solve
acne problem. Some microalgae has antimicrobial
activity, one of that is Chaetoceros spp. C. muelleri
which is extracted by supercritical fluid extraction
(SFE) can damage and kill cell membrane E. coli
ATCC 11775 and S. aureus ATCC 25293 [6]. Except
that, C. gracilis also show antibacterial activity
toward Vibrio harveyi. Listeria monocytogenes
ATCC feld stem and Bacillus cereus ATCC 13901
[7]. Those results show potential marine microalgae
C. gracilis as a new alternative resource in bioactive.

Measurement an anti-ache active compounds
carried through several stages consist of antibacterial
activity, anti-oxidant and anti-inflammatory. The first
stage of anti-acne was checked by measured of
antibacterial spectrum. Antibacterial activity was
tested by inhibition and cell membrane leakage.
Antibacterial compound of C. gracilis can be
obtained via ultrasound-assisted extraction (UAE).
Combination with UAE aimed to damage cell wall of
C. gracilis which contained silica. Utilization of C.
gracilis extract using UAE to inhibit S. epidermidis
growth has never been done before. In addition,
mechanism of cell membrane leakage S. epidermidis
by using C. gracilis extract is not clear. Measurement
of bacteria cell membrane leakage will describe the
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process of bacterial cell membrane damage from C.
gracilis extract and its potential in pharmacy sector.

Il. MATERIALS AND METHODS

A. Sample preparation

Pure cultures of C. gracilis were scaled up from
2 L to 50 L in medium aquarium supplied with
aeration and illumination. Vitamins, trace metals,
Na,EDTA, Na,HPO,, F medium and Na,SiO,.5H,0
were used as fertilizers. At the logarithmic phase,
microalgae cell were harvested by filtration. The
harvested microalgae were stored in jar bottle and
refrigerated to maintain freshness during one day.
Drying of microalgae cell used freeze drying with
temperature about -82 °C and pressure on 0,001 bar.
The biomass powder was kept in 4 °C refrigerator
until extraction.

B. Ultrasound-Assisted Extraction (UAE)

In the current work, ultrasound-assisted
extraction (UAE) was applied for extraction of
biomass. The ultrasound extraction was carried out
under the following experimental condition: time (15
min), solid to solvent ratio (1:10 g/mL), amplitude
100% and sonication power (20 KHz). After
sonication done followed by stirring using magnetic
stirrer during 24 hour at room temperature 30 °C. The
extracts were filtered and the solvent was removed
using rotary evaporator. Ethanol was used as the
solvent and extraction was performed in duplicate.

C. Antimicrobial activity

Antimicrobial activity was checked by disc
diffusion method. The cultures were grown in
nutrient broth and incubated at 37 °C for 24 h. After
incubation period is over, the OD of the culture was
adjusted to 0.5-0.8 with sterile nutrient broth.
Mueller-Hinton agar medium mixed with bacteria
culture then poured into sterile petri plates and
allowed to solidify. The disc (6 mm diameter)
impregnated with some concentration 0.5, 1 and 2
mg/mL were placed on the surface of petri plates.
The plates then were incubated at 37 °C for 24 h.
after incubation period the zone of inhibition was
measured.

D. Minimum inhibitory control (MIC)

Minimum inhibition concentration (MIC) were
used by dilution method. Nutrient broth was used
about 5 mL and extract has some concentrations 0.1,
0.2, 0.3, 0.4 and 0.5 mg/mL respectively and control,
then added with bacteria culture about 5 pL. Medium
and inoculum (tested microorganism) were used as
positive control meanwhile medium and extract used
as negative control. Sample were incubated at 37 °C

217

ISBN : 978-1-4673-7404-0

and 24 h. MIC were determined by optical density
value. OD was measured with wavelength 600 nm at
18 h and 24 h. The MIC was defined as the lowest
concentration of the compound to inhibit growth of
microorganism by OD value.

E. Analyze of cell membrane leakage

The culture about 10 mL was centrifuged for 20
min at 3500 rpm followed by washed with phosphate
buffer saline pH 7.0 duplicate then re-suspended
pellet by 0.1 M phosphate buffer saline pH 7.0 about
8 mL and also added extract concentration 1 and 2
MIC. Sample followed by incubated in rotary shaker
150 rpm at 37 °C for 24 h. After incubation, bacteria
suspension was centrifuged for 20 min at 3500 rpm.
Supernatant and pellet were filtered by Whatmann
0.42 pm. The absorbance of the supernatant obtained
was measured using a UV-visible spectrophotometer
at 260 nm and 280 nm to analyze the nitrogen
content of nucleic acids and protein, respectively.

F. Phytochemicals screening

Phytochemicals screening were tested refers to
analyze active compounds in extract. In this work,
active compounds were tested consist of alkaloid,
flavonoid, phenol, steroid, tannin and saponin.

I1l.  RESULTS AND DISCUSSION

A. Biomass and extract C. gracilis

In this research, biomass was cultivated at 50 L
in medium aquarium. Wet biomass was obtained
59.74 g then followed by drying. Freeze drying used
as method to dry wet biomass to save bioactive
compound such as sterol and unsaturated fatty acid.
These component was sensitive to heat process. Dry
biomass obtained 5.96 g and yield 0.12 g/L. This
result show that yield of cultivation process was
small. One factor contributed to yield of cultivation
added of CO, at cultivation process. In this study,
there was no added of CO, while cultivation. CO,
sources was only came from aeration so that biomass
obtained only in small capacity.

Dry biomass was extracted by UAE combination
with stirring. Crude extract of C. gracilis was
obtained has green brown color, sticky and paste
appearance. Green brown color was expected from
chlorophyll and carotenoid pigment. Yield of extract
was obtained about 47.40%. This result show that
extraction process have the impact to yield.
Sonication makes cell wall of C. gracilis damage and
active compound from cell wall come out to solvent
[8]. Moreover, stirring also increased damage of
microalgae cell wall and mass transfer and interaction
between solvent and material occurred. This process
caused some active compound was still left in cell
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wall come out and dissolved with solvent. Crushed
solvent and cell component will powerful caused by
particles pounding by stirring [9].

B. Antibacterial activity

The results obtained from the present study
concerning the antibacterial effects of algal extracts
against S. epidermidis were recorded in Table (1). It
was concluded that the diameter of inhibition zone
depend on difference of concentration extract.
Concentration 2 mg/mL was the highest spectrum of
antibacterial activity.

Table 1. Inhibition S. epidermidis bacteria

Zone
Test inhibition Inhibition index
(mm)
Ethanol 0.00 0.00
Clindamycin 26.50 4.42
Extract 0.5™/ . 4.25 0.71
Extract 1 ™/, 6.50 1.08
Extract 2™ . 9.50 1.58

According to inhibition index, this concentration
has strong capability to inhibit growth of S.
epidermidis. Capability of inhibition C. gracilis
extract was more smaller than Aquilaria crassana
leave extract. Inhibition zone diameter of A. crassana
leave extract in 2 mg/mL was 12 mm and higher than
C. gacilis extract 9.5 mm [10]. In other that,
capability of C. gracilis extract also more smaller
than clindamycin because its purity. Clindamycin
was an antibiotic compound lincosamide class which
obtained from Streptomyces lincolnensis bacteria
through purification process sot that clindamycin has
strong antibacterial spectrum than C. gracilis extract
[11].

C. Minimum inhibitory concentration (MIC)

MIC value in this study was obtained from two
different time, 18 h and 24 h. OD value was
decreased with increasing of concentration (Table 2).
This result was appropriate with basic theory that
increasing antibiotic concentration will decrease
bacteria growth. Inhibition extract showed by
comparison of OD from control and sample. At 18 h,
control value more higher than sample which means
that bacteria growth was inhibited. OD value at 18 h
became determined inhibition character of C. gracilis
extract. OD value at 24 h increased higher than od
value at 18 h. This result show that effectiveness
extract was decreased but inhibition bacteria growth
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still occurred looked from value of OD control higher
than sample.

Table 2. MIC C. gracilis extract

Test OD 18h OD 24 h
Control 0.363 0.558
0.1 0.029 0.042
0.2 0.029 0.040
0.3M/ 0.027 0.040
0.4 ™/ 0.019 0.030
0.5 ™/ 0.012 0.030

Increasing OD value show that C. gracilis
extract only inhibited bacteria growth and can’t killed
bacteria, so that this extract has bacteriostatic
character. MIC value in this study was obtained at
extract concentration 0.4 mg/mL. From classification
of MIC value which classified refers to [12] this
concentration was categorized as medium spectrum
of antibacterial activity.

D. Cell membrane leakage

The value of cell membrane leakage was
analyzed by reading the absorbance value at a
wavelength of 260 nm and 280 nm. Wavelength of
260 nm can detect the presence of purine compounds
and pyrimidine, meanwhile the wavelength of 280
nm can detect the presence of tyrosine and
tryptophan compound belongings to the proteins
class [13]. Results showed absorbance reading
absorbance 260 nm values higher than 280 nm
(Figure 1). The high reading absorbance values
shows that the genetic material of bacteria cell
membrane of S. epidermidis was more dominant
damage than protein.
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Fig. 1 Cell membrane leakage of S. epidermidis



ICAIA 2015

Measurement absorbance of cell membrane
leakage also showed changes value of leakage at each
concentration. Changes in absorbance values of each
treatment has a difference. High concentration was
effected to cell membrane leakage become higher
than less concentration. Change of absorbance values
was resulted a breakdown of bacteria cell membrane.
Bacteria cell membrane of S. epidermidis was
damaged by C. gracilis extract effected to release of
genetic material and proteins [14].

E. Phytochemical screening

Crude extract from C. gracilis which extracted
by ethanol were contained alkaloid and steroid.
Those compounds were secondary metabolite
compound which has capability as antibacterial.
Alkaloid was offend peptidoglycan component in cell
membrane. Antibacterial character from steroid was
offend translation which effected in disorder of
transcription process [15]. This process have the
impact to synthesis of bacteria protein. Steroid
compound in this study was suggested as the main
antibacterial compound. This result was analyzed
from FTIR test of C. calcitrans extract [16].

V. CONCLUSION

The present study has reported the screening
phytochemical, antibacterial activity, MIC and cell
membrane leakage from C. gracilis extract. Extract
exhibited strong anti-bacterial activity toward S.
epidermidis growth. Mechanism of action extract also
was reported. Leakage of material genetic was higher
than protein component in cell membrane.
Antibacterial component in extract were suggested
alkaloid and steroid. From this study, extract C.
gracilis which could be useful in the treatment of
acne disease.

ACKNOWLEDGEMENT

This work was supported by the General
Directorate of Higher Education of Republic of
Indonesia (Student Creativity Program) and Tanoto
Foundation (Tanoto Research Student Award).

REFERENCES

[11  Yang D, Pornpattanangkul D, Nakatsuji T,
Chan M, Carson D, Huang CM. The
antimicrobial activity of liposomal lauric acids
against Propionibacterium acnes.
Biomaterials. 30: 6035-6040.

219

(2]

(3]

[4]

(5]

6]

[7]

(8]

[0]

[10]

[11]

[12]

ISBN : 978-1-4673-7404-0

Swason JK. 2003. Antibiotic resistance of
Propionibacterium acnes in acne vulgaris.
Dermatology Nursing. 15 (4): 3569-362.

Tsai TH, Wu WH, Tseng JTP, Tsai PJ. 2010.
In vitro antimicrobial and anti-inflammantory
effects of herbs against Propionibacterium
acnes. Food Chemistry. 119: 964-968.

Moon SH, Roh HS, Kim YH, Kim JE, Ko Y/,
Ro Ys. 2012. Antibiotic resistance of
microbial strains isolated from Korean acne
patients. Journal of Dermatology. 39: 1-5.
Dhillon KS, Varshney KR. 2013. Study of
microbiological spectrum in acne vulgaris: An
in vitro study. Scholars Journal of Applied
Medical Sciences. 1(6): 724-727.

Mendiola JA, Torres CF, Tore A, Alvarez PJIM
Santoyo S, Arredondo BO, Senorans FJ,
Cifuentes A, Ibanez E 2007. Use of
supercritical CO, to obtain extracts with
antimicrobial activity from Chaetoceros
muelleri microalga. A correlation with their
lipidic content. European Food Resources
Technology. 224: 505-510.

Setyaningsih I, Hardjito L, Monintja D,
Sondita MFA, Bintang M. 2009. Growth
pattern of Chaetoceros gracilis at NPSi
medium and antibacterial production. Jurnal
Kelautan Nasional. 2: 59-67.

Shirshath SR, Sonawane SH, Gogate PR.
2012. Intensification of extraction of natural
products using ultrasonic irradiations-a review
of current status. J Chem Eng Processing. 53:
10-23.

Azmir J, Zaidul ISM, Rahman MM, Sharif
KM, Mohamed A, Sahena F, Jahrul MHA,
Ghafoor K, Norulaini NAN, Omar AKM.
2013. Techniques for extraction of bioactive
compounds from plant materials: A review. J
Food Eng. 117: 426-436.

Kamonwannasit S, Nantapong N, Kumkrai P,
Luecha P, Kupittayanant S, Chudapongse N.
2013. Antibacterial activity of Aquilaria
crassna leaf extract against Staphylococcus
epidermidis by disruption of cell wall. Annals
of Clinical Microbiology and Antimicrobials.
12(20): 1-7.

Spizek J, Rezanka T. 2004. Lincomycin,
clindamycin and their applications. Appl
Microbial Biotechnol. 64: 455-464.

Holetz FB, Pessini GL, Sanches NR, Cortez
DAG, Nakamura CV, Filho BPD. 2002.
Screening of some plants used in the Brazilian
folk medicine for the treatment of infectious.
Memorias do Instituto Oswaldo Cruz. 97(7):
1027-1031.



ICAIA 2015 ISBN : 978-1-4673-7404-0

[13] Park SJ, Park HW, Park J. 2003. Inactivation
kinetics of food poisoning microorganism by
carbon oxide and high hydrostatic pressure. J
Food Sci. 68: 976-981.

[14] Setyaningsih I. 2010. Cultivation and
Characteristic of active compunds and
nutrition from marine microalgae Chaetoceros
gracilis. [Disertation]. Bogor (ID): Graduate
School. Bogor Agricultural University.

[15] Rosyidah K, Nurmuhaimina SA, Komari N,
Astuti MD. 2010. Antibacterial activity
saponin fraction from kasturi stalk (Mangifera
casturi). Jurnal Biosecientiae. 7 (2): 25-31.

[16] Seraspe EB, Ticar BF, Formacion MJ, Pahila
IG, Pena MR, Amar EC. 2012. Antibacterial
properties of the microalgae Chaetoceros
calcitrans. Asian Fisheries Science. 25: 343-
356.

220



	cover_depan
	cover_dalam
	Halaman depan gabung
	PROCEEDINGS_update
	Innovative Agroindustrial and Business System Engineering
	TR1-02
	TR1-03
	TR1-04
	TR1-05
	TR1-06
	TR1-07
	TR1-08
	TR1-09
	TR1-10
	TR1-11
	TR1-12
	TR1-13
	TR1-14
	TR1-15
	TR1-16
	TR1-17
	TR1-18
	TR1-19
	TR1-20
	TR1-21
	TR1-22
	TR1-23
	TR1-24
	Frontier Approach
	TR2-01
	TR2-02
	TR2-03
	TR2-04
	TR2-05
	TR2-06
	TR2-07
	TR2-08
	TR2-09
	TR2-10
	TR2-11
	TR2-12
	TR2-13
	TR2-14
	TR2-15
	TR2-16
	New Trends in Industrial
	TR3-01
	TR3-02
	TR3-03
	TR3-04
	TR3-05
	TR3-06
	TR3-07
	I. INTRODUCTION
	II. Product Opportunity Gap
	III. Literature Review
	IV. Method of Collecting Data
	V. Creating The SEC Standard
	VI. Conclusion
	References

	TR3-08
	Intelligent Information
	TR4-01
	TR4-02
	TR4-03
	TR4-04
	I. INTRODUCTION
	II. System Boundary
	III. Lci of Oil Palm Plantation
	Table I
	The average uses of fertilizer in oil palm in this study
	Table II
	Pesticed used of oil palm plantation in this study
	Table III
	Water consumption in oil palm nursery 
	Table IV
	Emission from oil palm cultivation
	IV. Lci of Palm Oil Mill
	Table V
	Material consumption as inputs to produce 1 ton CPO
	Table VI
	Energy usage to produce 1 ton CPO
	Table VII
	Palm oil products produced from processing of 1 ton FFB
	Another output from processing FFB in palm oil mill as waste (by-products) were empty fruit bunch (EFB), fruit fibre, shell, boiler ash and palm oil mill effluent (POME) as waste water presented in Table 8. EFB yield was about 22% of FFB. Boiler ash was generated from fiber and shell burnt, where 100% of fiber and 70% of shell were used as fuel for boiler.

	Table VIII
	The amount of wastes (by-products) generated from producing of 1 ton CPO
	V. Conclusion

	TR4-05
	TR4-06
	TR4-07
	TR4-08
	TR4-09
	TR4-10
	TR4-11
	TR4-12
	TR4-13
	TR4-14
	TR4-15
	INTRODUCTION
	LITERATUREREVIEW
	Lighting
	Where,,
	E=lightingintensity(lux)
	ƞ=numberoflightingsource
	ϕ=intensityoflightingsource(lumen)
	µ=constantsofroomefficient
	d=factorofreflectorusage
	A=roomwidth(m2)
	Efficacy=comparisonofoutputofcountablelumen
	GeneticAlgorithm

	SYSTEMMODEL
	RESULT
	Roomlightingmeasurement
	CalculationofRoomSpecification

	FIG7.RELATIONOFGENERATIONANDLAMPPOWEREFFIC
	CONCLUSION

	TR4-16

	Author Index
	cover_belakang



