


ISSN. 2082852 . . .
E-ISSN. 23381655 The Journal of Experimental Life Science

Discovering Living System Concept through Nano, Molecular and Cellular Biolog

Editorial Board

Chief Editor
Dr. Bagyo Yanuwiadi

Editorial Team

Aida Sartimbul,M.ScPh.D- UB Sukoso, Prof. M& Ph.BDUB
Adi Santoso, M.Sc. Ph-.IPI Etik Mardliyati, Dr.- BPPT
Nurul Taufig, M.Sc. Ph.BBPPT Soemarno, Ir.MS. Dr., Prof.- UB
Arifin Nur Sugiharto,M.ScPh.D-UB M. Sasmito Djatj Dr. Ir. MS.

Reviewer
Ahmad Faried, MD. Ph.D UNPAD Brian Yuliarto, Dr.- ITB
Trinil Susilawati, Ir., MS., Dr., Prof.UB Bambang PrijambudjDr. - ITB
Muhaimin Rifai, Ph.D- UB Arief Boediono,drh., PhD, Prof.- IPB
Rer.nat. Ronny MartienDr. UGM M. Yedi Sumaryadilr.,Dr., Prof.- UNSOED
Moch. Al Dr.- UNRAM Wasmen ManalyDr., Prof.- IPB
Widodo, S.Si., M.Si., Ph.D MED 88 Moch. Syamsul Arifin Zein, IrM.Si.- LIPI
Irwandi Jaswir, Prof. Ull Malaysia Gono Semiadi, Ir. MSc. PhBLIPI
Sarjono,Dr.- ITB Yaya Rukayadi, MSDr. Yonsei UniversitySeoul
Muhammad Askarj Dr. UTM Malaysia —Sfcece (fi<dB Sa
Sutiman Bambang $Dr.,Prof.- UB Widjiati, drh.,MS.,Dr. UNAIR
Moh. Aris Widodo,.Sp.FK., Ph,Prof.- UB Amin Setyo Leksono, S.Si.,M.Si.,PhlDB

Yanti, Dr. UNIKA ATMAJAYA

Editor Pelaksana
Jehan Ramdani Haryati, S.S.i, M.Si.

lllustrator
M. Qomaruddin, S.Si.

Address
The Journal of Experimentalife Science
Building E, 2@ Floor, Graduate Programlniversity of Brawijaya
JI. Mayor JenderaHaryono 169, Malang, 65145
Telp: (0341) 571260 ; Fax: (0341) 580801
Email: jels@ub.ac.id
Web: http://www.jels. ub.ac.id



Exp. Life Sci. Vol.6 No. 2, December 2016 pages. 58-105



ISSN. 20872852 . , _
E-ISSN. 23381655 The Jounal of Experimental Life Science

Table of Content

Lethal Concentration 50 (LC50 - 96 hours) Nile Tilapia ( Oreochromis niloticus )

exposed Cypermethrin -based Pesticide

(Shinta Hiflina Yuniari, Asus Maizar Suryanto Hertika, Amin Setyo Leksono..................... cee38-62
DOI:http://dx.doi.org/10.21776/ub.jels.2016.006.02.01

Microbial Community Composition of Two Environmentally Conserved Estuaries in

the Midorikawa River and Shirakawa River

(Tran Thanh Liem, Mitsuaki Nakano, Hiroto Ohta, Takuro Niidome, Tatsuya Masuda,

Kiyoshi Takikawa, Shigeru Morimura ... . O OUPURURUPPUPUOUPRIN o 3o 23/ 0
DOI:http://dx.doi.org/10.21776/ub.jels. 2016 006 02 02

Rosella Flower Decreases the CML Serum and Liver Inflammation of Rats Given
Baked-Food Diet

(Silvy Amalia Falyanj Setyawati Soeharto, Edi Widjajanto, Ardhiyanti Puspita Ratna, Pia

Bataif Batmomolin) .. SR ORSSRIRY 44 4 4 o
DOI:http://dx.doi. org/lO 21776/ub Jels 2016 006 02 03

The Effect of Treatment Ant Nest ( Myrmecodia pendans) on Quail Production and
Performance ( Coturnix -coturnix japonica )

(Susan Elfitri Lumban Gaol, Edhy Sudjarwo, Irfan Hadji Djunaifli....................ccommmneveeeseveeen 0281
DOI:http://dx.doi.org/10.21776/ub.jels.2016.006.02.04

The Use of Full-Grained, Fragmented, and Reduced Marine Yeast Powder in Fodder
Formulation to Improve the Growth of Eel Fish ( Anguilla bicolor )

(Ria Reno Dewi Sartika Manik, Arning Wilujeng Ekawati, Hardoko HardoKo...................... e 82-87
DOI:http://dx.doi.org/10.21776/ub.jels.2016.006.02.05

Modified Risk Factors for Coronary Heart Disease (CHD) in Minahasa Ethnic Group

From Manado City Indonesia

(Ester Jeini Nelwan, Edi Widjajanto,rBAndarini, M. Sasmito Djaf)..............cccoovvesconn s .. .88:94
DOI:http://dx.doi.org/10.21776/ub.jels.2016.006.02.06

The Quality of Ornamental Japanese Carp (Cyprinus carpio var. Koi) After
Electroporation as a Gene Material Transfer Method

(Saidah Luthfiyah, Agoes Soeprijanto, YUni KilaWai...............cc.o e e e eevveeee s s e e 952100
DOI:http://dx.doi.org/10.21776/ub.jels.2016.006.02.07

Exploration and Antagonistic Test of Endophytic Fungi from Soybean (  Glycine max

L. Merr) With Different Resistance to Sclerotium rolfsii

(Siti Aminatuz Zuhria,Syamsuddin Djauhari, Anton Muhibuddif.....................ei i vieeenenn... 101105
DOI:http://dx.doi.org/10.21776/ub.jels.2016.006.02.08

Exp. Life Sci. Vol.6 No.2, December 2016 pages. 158-105



LGso - 96 hoursof Nile Tilapia exposed Cypermethrin Pestle
(Yuniari et al.)
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Abstract
In aquaculture ofinirrigation, the use of cypermethrirbased pesticide can harm nile tilapidnich cultured within and
its impact on humans who consume the fishhusit is necessary testudy to determine the threshold of this
cypermethrinbased pesticide. Determining the thresholdss usingthe test of LGp - 96 hours (Lethal Concentration
50-96 hour) which tested tilapighat dead by 50%, which can be used as a benchmark thresfuwladypermethrin
based pesticide. Tesif LGy - 96 hours consist of preliminary test and advanced test. Lethal Concentration &0 96C
hours) of cypermethrirbased pesticide twardsnile tilapia Oreochromis nilotic)ss 0.082 pm. At these doses, tilapi
death reached50%. This concentration is expressed as a threshold usage of cyperntmiked pesticide on the

environment around the aquaculture of tilapia.

Keywords:Cypermehrirbased pesticidd_G96 hour, Nile tilapia

INTRODUCTION

Pesticidesare substances used to control
population of certain species whichare
considered as pestshat directly or indirectly
harm the interests of human beingsheaddition
of pesticides also generates environmental
impacts. The environmental impact will be
caried along the food chain. In agriculture, the
most widely used pesticide i€ypermethrin
Cypermethrinwidely used in farming activities
and household pest control of the worlfil].
Despite its low toxicity to mammals
Cypermethrinis highly toxic to aqu& organisms
and honeybees. Farmers use Cypermethrin
based pesticides at a concentration of 500 ppm
per 1 liter of water.

Toxicity tests used to study the effect of a
chemical toxic to certain organisms. Toxicity tests
normally used are lsg-96 hour, i.e. the levels of
toxic materials that can cause the death of 50%
of the population or the test organism within 96
hours [2]. Acute lethal toxicity is a toxic process
or the entry process of toxic substances into the
body causing the interference of working
mechanism and the target organ. Acute toxicity
test or toxicity of lethal acutelso meansa trial
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designed to evaluate the relative toxicity of a
chemical to aquatic organisma a limited and
specified period of time The criteria effects
commonly usedn lethal acutetoxicity testsare
the death percentage(in fish), the absence of
movement (immobility) and balance, and growth
[3].

This study u®d Nile tilapia O©reochromis
niloticug as the test organisntypes of fish that
would be suitable for use isimilar aquaculture
researchas this study [4]Nile tilapia is one of the
biota of water recommended by the USEPA (US
Environmental Protection Agency), as the test
animals for toxicology. This is because the
distribution is quite extensive, widely cultiteal
has high capability in tolerating a bad
neighborhood and is easily maintained in the
laboratory. Additionally, nile tilapia fish is alan
organism which categorized as important in
aquaculture.Nile tilapia is used as bigindicators
because fish hava high resistance to a wide
range of changes that occur around the
neighborhood of his life, fast growth, resistance
to disease and classified as sensitive fghThis
study was aimed taletermine thetreshdd on
cypermethrin based pesticide dose whidt-
lowed in the waters with referring to the E£26
hour.
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MATERIALS AND METHODS
Acute Toxicity Test Procedure (#¢®6 hours)
Research proceduresf acute toxicity test
was performed on two stages, a preliminary test
and continued with the real tesfThe range for
testing is a multiple of 24 hours. Doses that used
is based on a logarithmic scale which is read by
progressive bisectiof].

Preliminary test

Preliminary test is intended to determine the
range of appropriate levels of cypermethrin
basedpesticide that took place during thehort
period. Therange of concentration is expressed
as the threshold lethal consisting of bottom
threshold lethal (L& 24 hour) and the above
threshold lethal (L3, 12 hour) with the range of
the closest with L& 96 hour. Lethal threshold
levels are then used to determine the median
lethal consentration (L{ 96 hour). The proce
dure is as follows

Basin test capacity of 16 litexsas prepared
for 8 units for each concentration. Then a
solution of cypermethrirbased pesticide made
with a concentration of 0 ppm; 0.0001 ppm;
0.001 ppm; Q01 ppm; 0.1 ppm; 1 ppm; 10 ppm
and 100 ppm according to base figures on a
logarithmic scale column 1. Themile tilapia
(Oreochromis niloticyssin mediumsized 7 cm
9 cm as many<10 individuals included in each
treatment. During toxicity testingwe usedconti-
nuous aeration. Observations were made every
12 hours for 96 hours to determirtbe mortality.
The observedparameteris the number of dead
on Nile tilapia once every 12 haos, and
calculated on a cumulative 96 hours. The
mortality percentage is calculated from the
number of deadish divided by the total number
originally oneachtreatment level

Advanced test

Stages on advanced tests (acute toxicity test)
is the first Lg-24 hour (bottomlethal threshold)
and LC100 12h (abovethal threshold) which
obtained from a preliminary testThen the
results are use to determined variations in the
levels of advanced test is based on a logarithmic
scale[6] precise targeting of thea test advanced
by way of progressive bisection. Then, the
process of acute toxicity testing (advanced test)
where the procedure is the same as a preliminary
test procedure. Parameter observed is the
number of dead\ile tilapia every 12 hours for 96
hourscalculated cumulativelj7].

Probit analysis

Data analysis in this study using probit
analysis. Probit analysis is generally used to
determine the relative toxicity of chemicals on
living organisms. It is used to test the response of
test organisms in avariety of chemical
concentrations and compared thenThe probit
analysis was calculated through statistical data
with Microsoft Excel.

RESULTS AND DISCUSSION
Preliminary test

Preliminary test carried out to obtain a
concentration above the threshold (lfg -24
hour) as the lowest concentration in which all
test fish is tilapiaie within 24 hours of exposure.
Whilethe lower threshold (L&-48 hour), which is
the highest concentrations where all the fish are
still alive in the time of exposure 48 ho(8].
Data from acute toxicity test pesticideith active
ingredient cypermethrintowards the Niletilapia
(Oreochromis niloticysin the preliminary test
can be seen ifrigure 1.

Figure 1Mortality of Tilapia on Preliminary Test

J.Exp. Life Sci. Vol6 No.2, 2016
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Based on preliminary & results showed that
Cypermethrin pesticide have lower threshold
value 0.01 ppm to percentage mortality of 0%.
The concentration is the highest concentration of
the test, in whichall fish is still alive (100%)
within 48 hours. A threshold value abovelO.
ppm with a percentage of 70%, but the
concentration is not representative or not the
lowest concentration of a test in which dlkh
(100%) died within 24 hours. This concentration
is used as the upper threshold because within 96
hours the percentage afortality of the largest
fish approaching 50%. According to Husni and
Esmiralda[9] a preliminary test carried out to
determine the limits of the range of critical
(critical range test), which became the basis of
the determination of the concentrations ed in
advanced test or toxicity tests indeedlhat
concentration can cause most of the deaths was
close to 50% anbbwestmortality approach 50%.

Advanced test

Advanced test is performed to determine the
concentration where 50% fishedd during the
period of exposure of 96 hours (k4 96 hours).
The dose used in this advanced test based on the
logarithmic scale bisectiorf10]. This dose is
guided by values above the threshold and the
lower threshold limit value on a preliminary test
carried out previougl. The range is based on a
logarithmic scale Random concentratjone. 0
ppm; 0.0135 ppm; 0.018 ppm; 0024 ppm; 0032
ppm; 0042 ppm; 0065 ppm; 0.087 pprof
Cypermethrinpesticides. Data from acute toxicity
test pesticide with active ingredient Cyper

methrin towardstilapia (Oreochomis niloticyson
advanced test can be seenkigure 2.

The mortality rate of fish vary in accordance
with the concentrations of pesticides are given.
At the low concentrationof 0.0135 ppm 0.018
ppm, 0.024 ppm 0.032 ppmthere ae no dead
fish. The accumulation of contaminants in
organisms differ depending on the concentration
of pollutants in the waterenvironment,
temperature, state of the test animals and
physiological activity[11]. Therefore, at these
concentrations the fish can toleratethe levels of
givenpesticidesthus thefish survived

At a concentration of 0.042 ppm; 0.065 ppm
and 0.087 ppm death of the fishis start
happening and the highest mortality at a
concentration of 0.087 ppm up to 70% mortality
occurred. Tk fish mortality has increased with
the growing number of pesticide concentrations
given. A decrease in the survival test fish caused
by the inability of the adaptation of fish to
pollutants given inthe media [12]. As a result,
the fish are not able to ndtralize effect that
pollutants contained in the test medium. the
water, Cypermethrinis in the form ofmetane
ethyl carboxylate, alkylation can react with Fe in
hemoglobin and may replace oxygen in
erythrocytes [13]. Biochemical reactions that
show ths biological imbalance that causes the
proliferation of blood cells does not occur, as a
result of blood volume remainedHowever
erythrocytes decreased, resulting in death due Fe
Cypermethrirbound by the active ingredient.

Figure 2 Results Mortaliy Data Tilapia ondvanced Test

J.Exp. Life Sci. Vol6 No.2, 2016
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Table 1.Tableof Probit Value Calculation

T Repeat the
Cons. log. Cons . average o . Probit
organism % mortality
(ppm) (x) 1 2 3 number of value *
test
deaths

0 - 10 0 0 0
0.0135 -1.8696 10 0 0 0
0.018 -1.7447 10 0 0 0
0.024 -1.6197 10 0 0 0
0.032 -1.4948 10 0 0 0
0.042 -1.3767 10 3 2 1 2 20 4.1584
0.065 -1.1871 10 2 3 3 2.67 26.67 4.375
0.087 -1.0605 10 5 6 7 6 60 5.2533

Note: * Value is determined by probit transformation table

Figure 3Probit Graph

The observation of advanced test showed
that the higher the concentration of pesticides
given the higher fish mortality. It conformed to
the previous study that mentioned the
percentage of survival of tilapia fis@eochromis
niloticug decreases with increasing concen
trations of the pollutantg14]. Basic calculations
with observations on mortality dataf tilapia
(Oreochromis niloticys for 96 hours at the
advanced test, the results of calculations to
determine the probit values are preserd in
Table 1.

The next step probitanalysis is tocreate
charts using Microsoft Excel where x = log
concentration, and Y = probit value, the results
are presented in Figure Based on the graph
probit (Fig 3), we obtained line equation Y =
3280 + 8558fiit is assumed that the value of 4sC
96 hour with the number of deaths is y = 5 (50%)

J.Exp. Life Sci. Vol6 No.2, 2016

of the test anmals, the value x =1,084 so that
the value probit is the antilog 6f1,084 = 0.082.
The value shows that the exposure dose ofc
permethrinbased pedtide is 0082 ppm caas
50% of the population of test animals dying hwit
in 96 hours.

CONCLUSION

Lethal Concentration 50 (k& 96 hours) of
cypermethrinbased pesticide towards tilapia
(Oreochromis niloticysis 0.082 ppm. At these
doses, tilapia will @ 50%. This concentration is
expressed as a threshold cypermethhiased
pesticide used on the environment around the
cultivation of nile tilapia.
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Abstract
To provide a general overview of the microbial communities in environmentally conserved estuaries, the top 5 cm of

sediment was sampled from the sandy estuary of the ShirakRiver and from the muddy estuary of the Midorikawa

River. Higher amounts of organic matter were detected in the Midorikawa estuary sample than in the Shirakawa

estuary sampleMeasurement of redox potential revealed that the Shirakawa estuary was aeaold the Midorikawa

estuary was much less aerobilone analysis was performed by targeting partial 16S rRNA gene sequences and using

extracted DNA from the samples as a template. Various bacteria were detected, amongGemuthaproteobacteria
was domimant at both estuaries Unclassified clones were detected in tBammaproteobacterigroup, mainly among
samples from the Midorikawa estuary. Other detected bacterial groups WhreaproteobacteriaDeltaproteobacteria
Chloroflexi Actinobacteria and Baderoidetes All the Deltaproteobacteriaclones were anaerobic sulfateducing

bacteria Those aerobic and anaerobic bacteria coexisted in the top 5 cm of the estuary sediments indicating the surface

layer have active sulfur and carbon cycle. Abundanceebbic Gammaproteobacteriamay be an indicator for

conserved estuaries.

Keywords:conserved environment, clone analysstuary,microbial community, 16S rRNA gene

INTRODUCTION

In recent years, environmental conditions in
the Ariake Sea, which ntains roughly 40% of

% V[ 8] o (o 3+U Z A A}E- Vv
problems such as red tides and reduced fishery
output. Tidal flats are extremely valuable
ecosystems, serving as a habitat and playing
diverse roles in processes such as water
purification and biological production.
Microorganisms are a key part of the tidal flat
system. In sandy tidal flats aerobic bacteria utilize
and degrade organic compounds; however, in
muddy tidal flats only the surface, not lower
layers of sediment, is exposed toygen. Under
these anaerobic conditions, hydrogen sulfide is
easily generated by sulfateducing bacteria
(SRB), producing a dark sediment coldj.
Although muddy tidal flats that have been
environmentally conserved have nested holes
populated by aerobiamacrobenthic organisms,
demonstrating that a muddy ecosystem itself is
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not problematic, an imbalance in the
metabolisms of anaerobic microorganisms will
lead to harmful accumulation of hydrogen
dulfide. JvP 8§}

Changes have been reported in the microbial
community of marine sediment following
environmental contamination with pollutants
such as 0ilZ-4] or heavy metalsg,6], but only a
few studies have observed microbial
communities under environmentally conserved
conditions [,8]. In the present study, two
estuaies connecting to the Ariake Sea were
sampled: the Shirakawa River estuary with sandy
sediment and the Midorikawa River estuary with
muddy sediment. Sites were chosen due to their
high numbers of nested holes, the presence of
salttolerant plants growingat higher water
marks, and their conserved environmental
conditions. Microbial communities were analyzed
by targeting partial 16S rRNA gene sequences to
provide a general overview of the microbial
communities in environmentally conserved tidal
flat sedimen.
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MATERIALS AND METHODS
Sampling

Estuary sedimentvere sampled using ster
lized spatuldrom the left bank of the Shirakawa
Z]JA E ~Eif£80;i6X6<U

vl }( 8z D] }E] A Z]A E

fTTETO;TiXT<e }v D C 71U Tiid6 v
2009. Both rivers are located in coastal areas
bordering the Ariake Sea in Kamoto
Prefecture, Japan (Fig. 1). A#édment samples
were collected to a depth of 5 cm at low tide. At
each sampling site, samples were collected at
both the high tide position and the low tide
position, as shown in Fig. 2. All samples were
kept at-20°Cuntil used for analysis.

5km

Figure 1.Sampling sitd_ocation of sampling sites in the
Shirakawa and Midorikawa River estuaries
connecting to the Ariake Sea

DNA Extraction

Frozen samples were thawed on ice and
centrifugedat 10,000 xg at 4°C for 15 min. The
precipitate waswashedin sterilized phosphate

buffered saline solution and wasentrifuged
againat the same settings. Th&upernatant was
removed. Theprecipitate was mixed well and 0.5
g of the sample was used to extract DNA with

{TTETO ;11X 0 Fast DNAZSP®E ] RIZ for Soil (MP Biomedicals,
~EiT£P0}OOXITK U
: vprot@eq. DRIA concentrations were measured at

JE JvP &} &z

wavelength of 260nm (Beckman DU 530-U%
Spectrophotometer)

Determination of Microbial Community

The extracted DNAvas used as a template
for polymerase chain reaction (PCR) targeting
partial 16S rRNA gene sequences. The primer set
27F (5AGA GTT TGA TCC TGG CT®) A@ad
518R (5GTA TTA CCG CGG CTG CIBasd
AmpliTaqg Gold (Applied Biosystems, Carlsbad,
CA) wereused. After preheating at 95°C for 5
min, 25 cycles were performed of heating at 95°C
for 1 min, annealing at 50°C for 1 min, and
extension at 72°C for 2 min. PCR products were
purified by an Ultra Clean PCR ClegnKit (MG
BIO, Carlsbad, CA) accordingo t the
uvu( SUE EJ-
were ligated with pT7Blue vector (Novagen,
Darmstadt, Germany), using a Ligation Mix Kit
(Takara, Kyoto, Japan) according to the
u vp( SpE E[* % E}S} }oX
competent Escherichia coli ,fir ells (Takara
Kyoto, Japam A « SE ve(}EuU A]sz
ligation mixture « u vs]}v Jv u vy(
protocol. After colonies formed on an LB
ampicillin plate containing Hal, white colonies
were selected and plasmids were extracted using
the WizardSV Minipreps DNA Purification System
(Promega, Madison, WI). Extracted plasmids
were digested byEcdr and Pst (TakaraKyoto,
Japan to determine the size of the inserted DNA.
Sequence analysis of the inserted DNA was
completed by Takara Co., Ltd. by miged
sequencing with M13-47) primer (5CGC CAG
GGT TTT CCC AGT CAGBAC

Figure 2Location of sampling points at each estuary

J.Exp. Life Sci. Vol6 No.2, 2016
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Data from the analysis were compared to the
NCBI database by a BLAST search to identify
obtained clones 9]. 16S rRMW nucleic acid
sequences were lgned using ClustalX 1.8
software [10]. Phylogenetic trees were
constructed using MEGAl software [L1]. In
which, nucleotide sequences were used to build
phylogenetic trees using Distanbased method
that measures the pairige distance between
genes. More detail, we chose Neighhklmining
method in Bootstrap test of Phylogeny option
from Phylogeny menu, selected Pairwise Deletion
for Gaps/Missing Data to retain all sites
containing alignment gaps and missing
information befae start computing.

EnvironmentalParametersAnalysis

Hydrogen ionand NaCl concentration were
measured using dandheld pH meter and su
face salinity meter(SSM14P and WM-22EP;
TOADKK, Tokyo, Japan). Redox potential (ORP)
was measured using a pgable CRP meter (RM
20P; TOADKK) and distribution of particle size
was analyzed using a laser diffraction particle size
analyzer (LA20; HORIBA, Kyoto, Japan). Organic
matter was determined by measurement of
residual weight after heating according to the
Japanes Standard Method, JH§0102 12]. The

partial 16S rRNA gene sequences obtained in this
work have been deposited in the DNA Data Bank
of Japan (DDBJ) under accession numbers
AB853481AB853725.

RESULTS AND DISCUSSION
Environmental Conditions at Samplingt&s
Environmental conditions at the Midorikawa
and Shirakawa estuaries are summarized in Table
1. Generally, pH wam the range7.5 and 8.0.
Because river water and seawater were mixed at
the sites, NaCl concentration was lower than
3.5%, the average coantration of seawater
due to dilution by fresh water from the rivers
ORP values were positive for the Shirakawa
estuary and negative for the Midorikawa estuary,
suggesting that their conditions were aerobic and
slightly anaerobic, respectively. Orgamiontent
in the sediment at the Midorikawa estuary was
higher than that at the Shirakawa estuary.
Median particle size data and mud content
analysis suggested that the Shirakawa estuary
was sandy and the Midorikawa estuary was
muddy. Taken together, thesesults confirmed
that ORP was low and organic content was high
under conditions of low median particle size and
high mud content.

Table 1 EnvironmentalConditionsat Shirakawa and MidorikawRiver Estuary

Season Location of Tide Altitude pH NaCl ORP  Organic matter Median particle ~ Mud
estuaries level T.P(m) (%) (mV) mg/g-dry sediment) «]1 ~..u content

(%)

May Shirakawa  High  +1.494 NM. NM. 210 6.3 143.4 31.8

Low -0.476 7.78 1.97 180 23.7 99.4 47.6

Midorikawa High +0.553 7.68 0.76 -72 69.6 20.3 85.1

Low -0.833 8.60 1.34 -40 98.1 11.6 98.9

Jan Shirakawa High N.M. N.M. N.M. 231 124 76.1 49.7

Low N.M. 7.55 0.60 227 14.7 40.9 594

Midorikawa High N.M. 7.81 0.30 -113 47.2 42.9 67.8

Low N.M. 7.54 0.33 -21 76.5 17.9 86.0

T.P.: Tokyo peil, N.M: Not measured

Homology analysis among bacterial DNA microbial community composition among

sequences
Partial 16S sequencdata of the obtained
clones analyzed by BLAST and their close phylum
or class are summarized in Table 2. Many groups
of bacteria were observed in the environmentally
conserved Midorikawa and Shirakawa estuaries.
In general, the dminant group wasGamma
proteobacteria comprising 22.6% of the total
clones, and the second most dominant group was
Alphaproteobacteria comprising 15.9%.
Chloroflexi Deltaproteobacteria Actinobacteria
and Bacteroidetes were also common. The

J.Exp. Life Sci. Vol6 No.2, 2016

different sampling sites, seasons, and tidal
positions are compared in Fig. 3. High ratios of
Deltaproteobacteriaand Gammaproteobacteria
were detected in Midorikawa estuary compared
to Shirakawa estuary, which seemed related
the slightly more anaerobic conditions with
higher amounts of organic matter. However,
Gammaproteobacteria in the sediment of
Shirakawariver estuary in May was not so high,
the low value of organic matter was observed at
both hightide and lowtide posibns, as well.
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The ratios of Alphaproteobacteria Actino higher than that at the low tide position.
bacterig and Bacteroideteswere higher in May Although, the organic matter values at lode
than in January, possibly due to greater photo positions were always higher than those at high
trophic production of organic compounds and tide positions.
subsequent aerobic degradation. In January, the Additionally, many Gammaproteobacteria
ratio of Gammaproteobacteriaat the low tide clones were detected at the low tide position in
position was higher than that at the high tide the Midorikawa estuary, though they were
position. While in May, the ratio ofsamma uncultured bacteria.

proteobacteria at the high tide position was

Table 2 Closely related phylum alass fothe detected clones as determined by homology analysis

Sampled season May January

Place of estuary Midorikawa Shirakawa Midorikawa Shirakawa
Tide level position High Low High Low High Low High Low
Deltaproteobacteria 3 3 1 0 7 4 2 2
Firmicues 1 1 0 1 1 2 2 0
Chloroflexi 1 3 5 3 6 1 2 4
Epsilonproteobacteria 0 0 0 0 0 1 1 0
Alphaproteobacteria 4 2 4 10 7 4 4 3
Betaproteobacteria 0 0 0 0 0 1 1 1
Gammaproteobacteria 10 6 4 1 4 18 2 9
Bacteroidetes 2 6 5 2 1 1 2 1
Actinobacteria 1 0 4 7 3 1 6 1
Acidobacteria 1 2 1 0 6 2 4 4
Nitrospirae 0 2 0 1 0 1 1 1
Planctomycetes 1 0 2 1 2 0 0 2
Verrucomicrobia 1 0 1 0 0 0 0 1
Cyanobacteria 2 0 0 0 1 1 1 0
Thermotogae 0 0 0 2 0 0 0 0
TOTAL 27 25 27 28 38 37 28 29

Figure 3. Comparison of microbial communities in different sediment compositions (muddy, Midorikawa; sandy, Shirakawa), at
different seasons, and at different tidal positionBatterns indicating clones: soliMeltaproteobacteria dotted,
Firmicutes right-down diagonalsChloroflexi vertical stripesEpsilonproteobacteriawavy lines Alphaproteobacteria
hatching, Betaproteobacteria open, Gammaproteobacteria stitched, Bacteroidetes left-down diagonals,
Actinobacteria horizontal stripes,Acidobacteia; checkmarks,Nitrospirag rectangular blocksVerrucomicrobia
diamonds CyanobacteriadashesThermotogae
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Phylogenetic Tree Analysis of Bacterial
Communities

Phylogenetic trees of dominant groups were
constructed. The phylogenetic tree of the majo
group,Gammaproteobacterigis shown in Fig. 4.

Many clones were most similar to uncultured
bacteria. Among them, 22 clones Bamma
proteobacteriawere close toPseudomonasp.
(AB013829) isolated from deegea sediment
[13], and were mainly observedni the
Midorikawa estuary. Eight clones were similar to
Kangiella aquimarina(NR025801), which was
isolated from tidal flats of the Yellow Sea[1K.
japonicawas also isolated from coastal seawater
and sediment samples in the Sea of Japan, Russia

[15]. Some Gammaproteobacteriaclones were
related to Nitrosococcus oceatfAB474000) [@]

and others were close tdHaliea sp. [17,18].
However,two clones detected in January were
true sulfuroxidizing bacteria (SOB) 91 The
phylogenetic tree for Deltaproteoba&teria is
shown in Fig. 5. All clones appeared to be SRB,
and could be divided into 6 groups based on 16S
rRNA gene sequence20]. Desulfotomaculum
group was not detectednd5 other groups were
detected. It showed same results of isolated SRB
from estuaine sediment in Japan2l]. All 7
clones grouped iDesulfosarcinaDesulfococcuys
and Desulfonemawere detected in May as well
as in January.

Figure 4Neighborjoining tree ofGammaproteobacterialones based opartial 16S rRNA gene sequences

J.Exp. Life Sci. Vol6 No.2, 2016
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Figure 5Neighborjoining tree ofAlphaproteobacteriaclones based on partial 16S rRNA gene sequences

Figure 6 Neighborjoining tree ofDeltaproteobacteia clones based on partial 16S rRNA gene sequences
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The SRB communities in the Midorikawa and
Shirakawa estuaries were quite diverse.
However, SRB were detected mainly in the
Midorikawa estuary and were observed to a
greater extent in January and at theghi tide
position. About 10% of the analyzed clones were
SRB (Fig. 3), but few SOB clones were detected
(Fig. 4), even though in an environmentally
conserved tidal flat the hydrogen sulfide
generated by SRB would likely be oxidized by
SOB.

Anaerobic, factitively anaerobic, and
aerobic bacteria were observed in not just
Proteobacteria but also in theChloroflexigroup.
However, in Actinobacteria and Bacteroidetes
only aerobic bacteria were observed in both
estuaries, both seasons, and both tidal positions
(data not shown). Many of the identified clones
were similar to saltolerant genera such as
llumatobacter [22] and Aestuariicola[23]. The
results presented here suggest that not only
aerobic SOB, but also anaerobic phototrophic
purple bacteria and anaebic SRB might coexist
in the top 5 cm of the sediments in the Shirakawa
and Midorikawa

At those conserved tidal flats, the ratio of
Gammaproteobacterisand Alphaproteobacteria
were higher than that ofDeltaproteobacteria
the hydrogen sulfide producem comparison, at
another location in Japan which fisnctionalized
for intensive shellfish aquaculturd)eltaproteo-
bacteria were detected as the most abundant
[24]. Abundance oDeltaproteobacterias stirmu-
lated by high cotent of organic matter and thus
leads to @hancement of hydrogen sulfide @r
duction by the bacteria.

CONCLUSION

According to 16S rRNA, the bacterial comm
nity was found in high diversity with many clones
close to uncultured straindn the tidal flats
Complex material cye$ involving aerobic and
anaerobic activitiesnay mostly exist in the su
face layer of sediment which wamainly pe-
formed by the abundant Gammaproteobacteria
The dominance ofGammaproteobacteriaover
anaerobicDeltaproteobacteriacan be an idica-
tor for unspoilledtidal flats

REFERENCES
[1] Sorokin, D.Y.T.P.Tourova, E.Y.Bezsoud
nova, A. Pol, G. Muyzer 2007.

Denitrification in a binary culture and
thiocyanate metabolism in Thiohalophilus
thiocyanoxidans gen. nov. sp. nok a

J.Exp. Life Sci. Vol6 No.2, 2016

(2]

3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

moderately  halophilic  chemolithoauto
trophic  sulfuroxidizing Gammaprotee
bacterium from hypersaline lakesArch.
Microbiol.187. 441t450.

Andrade, L.LD.C.Leite, E.M. Ferreira,L.Q.
Ferreira, G.R. Paula, M.J. Maguire, C.R.
Hubert, R.S.Peixoto,R.M. Domingues A.S.
Rosado 2012. Microbial diversity and
anaerobic hydrocarbon degradation poten
tial in an oilcontaminated mangrove
sediment Microbiol.12. 186-195.

Alejandro, A.G.,R.M. Ramon, M. Silvia
2013. Characterization of the anaerobic
microbial community in oipolluted subtidal
sedinents: aromatic biodegradation
potential after thePrestigeoil spill Environ.
Microbiol.15. 77t92.

Jin, H.M.,J.M. Kim, H.J.Lee, E.L.Madsen,
C.0Jeon 2012.Alteromonasas a key agent
of  polycyclic aromatic  hydrocarbon
biodegradation in crude otontaminated
coastal sedimentEnviron. Sci. Techndalb6.
667Ti>60601X

Gillan, D.C.B. Danis,P. Pernet, G. Joly, P.
Dubois 2005. Structure of sediment
associated microbial communities along a
heavymetal contamination gradient in the
marine  environment Appl. Environ.
Microbiol.71. 679t690.

Sun, M.Y.K.A. Dafforn, M.V. Brown, E.L.
Johnston 2012. Bacterial communities are
sensitive indicators of contamént stress
Marine Poll. Bull64. 1029-1038.

Tanaka, S.)Y. Tashiro, N. Mitsutake, Y.
NakazonoG. Kobayahi, T. Kato, K. Kanda
2011. Analysis of bacterial community
structures in coastal sediments in Ariake
sea.Seibutsukogaki89. 161-169.

Kim, B.K.Y.D.Park,H.M. Oh, J.Chun 20009.
Identification and characterization of
metagenomic fragments from tidalflat
sediment J. Microbiol47. 402-410.

Mount, D.W. 2007. Using the Basic Local
Alignment Search Tool (BLASIdId Spring
Harb Protoc.

Thompson, J.DT.J.Gibson,F. Plewniak, F.
Jeanmougin, D.G.Higgins 1997. The
ClustalX  windows interface: flexible
strategies for multiple sequence alignment
aided by quality analysis toolslucleic Acids
Res24. 48764882

Tamura, K.J. Dudley, M. Nei, S.Kumar
2007. MEGAA4: Molecular Evolutionary
Genetics Analysis (MEGA) software version
4.0. Mol. Biol. EvoR4. 15961599.

ISSN. 20872852
E-ISSN. 23381655



Microbial Community Composition in Midorikawa and Shirakawa River

(Liem et al.)

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

Japanese Industrial Standards Committee:

Organic matterIn: Namiki, H. (Ed)Testing
methods for industrial wastewater, JIS K
0102 Japanese Standards Association.
Yanagibayashi, M.Y. Nogi, L. Li, C. Kata
1999. Changes in the microbial commity

in Japan Trench sediment from a depth of
6292 m during cultivation  without
decompression FEMS Microbiol. Lettl70.
271-279.

Yoon, J.H.,T.K. Oh, Y.H. Park 2004.
Kangiella koreensigen. nov., sp. nov. and
Kangiella aquimarinap. nov., isolated fnm

a tidal flat of the Yellow Sea in Koréat. J.
Sys. Evol. Microbid4. 18291835.
Romanenko, L.AN. Tanaka,G.M. Frolova,
V.V.Mikhailov. 2010.Kangiella japonicap.
nov., isolated from a marine environment
Int. J. Sys. Evdicrobiol.60. 2583t2586.
Hozuki, T., T. Ohtsuka, K. Arai, K
Yoshimatsu,S. Tanaka,T. Fujiwara, 2010.
Effect of salinity on hydroxylamine oxidation
in a marine ammoni@xidizing gamma
proteobacterium, Nitrosococcus oceani
strain NS58: Molecular and catalytic
properties of etraheme cytochromec-554.
Microbes Enviror25. 95-102.

Laurent, U.]. Laurent,L. Franc,L. Philippe
2009. Haliea rubrasp. nov., a member of
the Gammaproteobacteria from the
Mediterranean Sea Int. J. Sys. Evol.
Microbiol.59. 1188t1192,.

Suzuki, TNakamura, T., and Fuse, H. 2012.

Isolation of two novel marine ethylere
assimilating bacteriaHaliea species ETWYI
and ETWAG, containing particulate
methane  monooxygenaslike  genes,
Microbes Enviror27. 54-60.

Sorokin, D.Y.T.P Tourova,G. Muyzer, G.J.
Kuenen 2008. Thiohalospira halophilgen.
nov., sp. nov. andhiohalospira alkaliphila
sp. nov., nhovel obligately chemolitho
autotrophic, halophilic, sulfuoxidizing
gammaproteobacteria from hypersaline
habitats Int. J. Sys. Evol. Microbioh8.
168511692.

Daly,K., R.J. Sharp, A.J. McCarthy 2000.
Development of oligonucleotide probes and
PCR primers for detecting phylogenetic
subgroups of sulfateeducing bacteria
Microbiol.146. 1693t1705.

Suzuki, D.,A. Ueki, A. Amaishi, K. Ueki
2007. Diversityof substrate utilization and
growth characteristics of sulfateeducing
bacteria isolated from estuarine sediment in

J.Exp. Life Sci. Vol6 No.2, 2016

[22]

[23]

[24]

JapanJ. Gen. Appl. Microbid3. 119-132.
Matsumoto, A., H. Kasai, Y. Matsuo, S.
Omura, Y. Shizuri, YTakahashi 2009.
llumatobacter luminisgen. nov., sp. nov., a
novel actinobacterium isolated from the
sediment of an estuaryJ. Gen. Appl.
Microbiol.55. 201-205.

Yoon, J.H.S.J. Kang, Y.T. Jung, T.K. Oh
2008. Aestuariicola saemankumensigen.
nov., sp. nov., a member of the family
Havobacteriaceag isolated from tidal flat
sediment Int. J. Sys. Evol. Microbid@8.
2126t2131.

Asami, H.M. Aida, K. Watanabe005. A-
celerated Sulfur Cycle in Coastal Marire S
diment beneath Areas of Intensive Sfish
Aquaculture Appl. Env. Micrabl. 71. 2925t
2933.

ISSN. D87-2852
E-ISSN. 23381655



The Effect of Rosella Flower on Rats Given Bakedd Diet

(Falyaniet al.)

Rosella Flower Decreases the CML Serum and Liver Inflammation of Rats
Given BakeeFood Diet

Silvy A. Falyahf*, Setyawati Karyont Edi Widjajant, Ardhiyanti P. RatriaPia B.
Batmomolirt

'Master Program of Biomedic, &ty of Medicine, Universit of Brawijaya Malang, Indonesia
’Department of Pathology Anatomy, Malang Islamic University, Malang, Indonesia
3Department ofPharmacology, Falty of Medicine, Universit of Brawijaya Malang, Indonesia
4Departmentof Clinical PathologyFeculty of Mediche, Universiy of Brawijaya Malang, Indonesia

Abstract

Advanced Glycation Endproducts (AGEs) ecadled glycotoxin can be triggered by heated food in which the Maillard
reaction occurs. One type of glycotoxins is CML. Accumulai€drNoxymethylLysing{CML) can cause inflammation of
organs,e.g.liver. Rosella flowers contain anthocyanin compound that has-giptiation and antioxidant effects. This

study aimed to determine the effect of ethanol extract of Rosella on CML serum le@devel, and NF

§1A §]}v v

the liver of mice fed with baked food. This study used gest design using 25 Wistar rats aged 3nonths old that

were divided into 5 groups, namely negative control group, positive control group, treatment groups given Rosella
extrad dose of 200mggBW', 300mgkgBW", and 400mckgBW". Baked feed was given for 12 weeks, and Rosella
ethanol extract was administered in thd'@o 12" week. The examination on CML serum ané tf the liver was using

ELISA method. Immunofluorescentasting was used to determine NF

$]1A 8]}v ]v 8Z o]A & pe]vP

microscope. CML serum is proven to increase significantly (p = 0.000). The effective dose of Rosella flower extract to
prevent CML Serum increase is ZOO.I{g@Wl, whereas a dosefad00 mgkgBW1 can decrease 16 level and NF
activation. Ethanol extract of Rosella flower decrease the levels-cérboxymethylysine serum, H6, and NF’

activation in the liver of rats given bakdédod diet.

Keywords:Advanced Glycation Endpiacts AGE} Interleukin6, N-Carboxymethylysing Rosella

INTRODUCTION

Modernization results in major changes in
human behavior Being busy due to workingca
tivities is one of thereasonsfor people to seek
more practical food. Preparing dishes &tgam-
ing or frying method have been shifted into ¢eo
ing using oven and other new technologies. In
fact, heatingat high temperatures can increase
the level of Advanced Glycation Endproducts
(AGESs) or calledlycotoxin Glycotoxinis a caon-
pound formed fran nonenzymatic glycation
reactions between proteins and sugar residues.
The best known of Glycotoxin type is N
carboxymethylysine (CML), pentosidinepyrra
line, and nethylglyoxal. CML is often used as a
marker for the formation ofjlycotoxin as CML is
a glycotoxintype which is most common and
bestknownfor in vivo characterizatiofl].

Glycotoxinaccumulate in many tissues of the
body, and when accumulated, it increases the
inflammatory reaction, weakens the immune
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system, increases the infectigpossibilities low-

ers the antioxidant defense mechanism, inte
feres DNA repair mechanisms, and increases the
accumudtion of various kinds of toxin,3].

Liver functionsin metabolism are not ex-
cluded from glycotoxinaccumulation. Liver cell
damage can ocaudue to inflammatory reactions
and oxidative stres$4]. N’ which is a tran-
scription factor in mammalsontrolsa number of
important genes in immunity and inflammatory
processes. NF §]A 8]}v Aloo <3]Jupo 3
inflammatory cytokines such as Interleufén(IL=
6), and mcrease NF $1A 8]}v 8z & v
marker oforganinflammation.

Anthocyanin is dype of polyphenols known
as antioxidants among the group of flavonoids.
Anthocyanin is known to inhibit glycation process
and glycotoxinbinding to its receptor, as well as
to prevent lipid peroxidation ash polyol pathway
inhibition [5,6].

Hibiscus sabdariff&. or commonly known as
Rosella empirically has been consumed hy h
mans in some parts of the world. In vitro and in
vivo researches provébeneficial phytochemical
content in Rosella flower extract. Re flower
extract is known to offer antibacterial effectpa
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tioxidant, hepato and nefro-protective, antk
inflammatory, and antcholesterol[7,8].

By considering the work of anthocyanin as
AGE inhibitor, antioxidant, and astiflamma
tory, it raised presumption that Rosella flower
ethanol extract can repair liver damage caused
by glycotoxin Within this assumption, theer
searchers wanted to determine the effect 0b-R
sella flower Hibiscus sabdariffd..) ethanol &-
tract in inhibiting preinflammatory sigaling
pathways of liver tissue mediated by -N
carboxymethylysine in Wistar rats given baked
food diet.

MATERIALS AND METHODS
Subject

This study used podest designthat com-
paresthe control and the treatment groups.rA
imals used were 25 male Wistar sahged 34
months old with 100150 gram initial body
weight. Rats that were ill or died during the-r
search were gcluded from the population.

Rats were adapted to research environment
condition for 1 week, and fed with standard feed
and drinking water inad libitum method. Rats
were placed in cages measurim@00 cni for 4-5
rats. After passing the adaptation stage, the rats
were weighed to determine the initial weight,
then the rats were randomly divided into five
groups that consisted 5 rats each. Fhetmore,
each rat was placed in a different enclosure.
Negative control group(KN was fed with
standarddiet, while positive controlgroup (KB
and treatment groups given Rosella extract dose
of 200mgkgBW" (KR), 300mgkgBW" (KR), and
400mgkgBW" (KR) were fed with baked food
for 8 weeks. After 8 weeks, CML serum level
measurement was conducted using ELISA
method.

Broiler feed 1 (BR1) was used because it
contains the highest protein than other feeds.
This feed contains 223% protein, 5% fat, 40
45% starch and 5% crude fiber. Oven was
preheated at 153C for 15 minutes.

Treatmentsand Data Collection

At 9" week, provisions of Rosella flower
ethanol extract were given to the treatment
group KR KR, and KR as much as 200
mg.kgBW', 300 mg.kgBW', and 400mg.kgBW*
respectively for 4 weeks. Baked food feeding was
expected to be given until the Taveek.

At 13" week, the animals weralissected
Blood was drawn intracardially for CML

J.Exp. Life Sci. Vol6 No.2, 2016

examination using ELISA kit (Bisays, Number
catalogs E1374Ra) Livers harvesting were
performed for NF’ $1A §]}v
using immunofluorescentmethod using primary
NF  Won vsS] } C
catalog MA515160), hepatic 6 examination
was using ELISA kit (Bioassays, catalog Number
EO0135Ra), and hepatorgan staining was using
Haematoxylireosin

Data Analysis

Once the data were obtained, the data were
statistically analyzed using SPSS 24.0. Data no
mality test was done using Shapivdilk test.
Data homogeneity was analyzed using Levene's
Test. Datecomparison was using independent t
test, ANOVA, and Post Hoc. Results barsaid
significant when P <0.05.

RESULTS
CML Serum Levels
Assessment on the effect of Rosella flower

ethanol extract on CML serum levels in rats given
baked food was done using Ad\s
CML serum levels were obtained usindSAL kit
(Bioassays, catalog Number E1374R@ure 1 is
a histogram of CML serufavels The histogram
shows that increased levels of CML serum in mice
are between negative and positive controbgp.
Levels of CML serum in treatment groups are
lower than those of the positive control group. It
proves that Rosella flower ethanol extract infl

v «38Z (JvooAoe}(Z5s

Figure 1CML Serum Levels with BMA Test

Description: KN isnegative control group (standard feed,
without extract), KP is positive control group (fed with
baked food, without extract), KRs treatment group 1
(fed with baked food + Rosella flower ethanol extract 200
mgkgBW"), KR is treatment group 2 (fed wittbaked
food + Rosella flower ethanol extract 300 .kgBW,), and
KR is treatmentgroup 3, (fed with baked food + Rosella
flower ethanol extract 400 mdxgBW;)
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There is a significant difference (p = 0.001) KR is treatmentgroup 3, (fed with baked food Rosella
between the negative control group and positive ~ flower ethanol extract 400 mggBW,)
control group. Itindicatesthat baked food has an
influence oraffects SZ @& *posSe }( & Se¢[ D> - KN
rum. The positivecontrol group has a significant
difference compared with treatment group 2 (p =
0.05). It demonstrates that Rosella flower ath
nol extract dee of 300 mgkgBW1 can prevent
increasing CML serum levels of rats fed with
baked food. KP

Hepatic NF’  ctivation
Assessment on Rosella flower ethangiract
effect to hepatic NF §]1A 8]}v }( & & ( Al3Z
baked food were evaluated based on the amount
of transcription factor expression of acated NF KR
' ¢} §Z § S veo} § p@shutosze CS}
nucleus of liver tissue was examined using
immunofluorescentmethod with p65 antbody
(ThermoFisher, catalog Number MA5 160).
Figure 2 is a histogram of hepatic-NF i
vation with ANOVA test. The histogram shows KR
that when the control graps are compared, the
positive control group hasigher resultscom-
pared to the negative control group. This might
indicate that there were more hepatic NF c-
tivations in the positive control group. The
treatment group 3 has the lowest result e KR,
pared with other treatment groups. This showed
that the provisions of Rosella flower ethanot-e
tract dose of 400 miggBW" were effective in
suppressing NF §]A 3]}v Jv o]A & }( & 5« (
with baked food.A comparativefigure of each

group using immunoflouresent method and Figure 3.The Comparative Picture of Each Group Using
haematoxyleneosinshowed in Figure 3. ImmunofluorescentMethod and Haematoxylen
Eosin

Description:KN is negative control group (standard feed,
without extract), KP ispositive control group (fed with
baked food, without extract), KRs treatment group 1
(fed with baked food + Rosella flower ethanol extract 200
mg.kgBW"), KR is treatment group 2 (fed with baked
food + Rosella flower ethanol extract 300 .&gBW;), and
KR is treatmentgroup 3, (fed with baked food + Rosella
flower ethanol extract 400 mdkgBW,).

The observation was usinganfocalmicroscope Oly-
pus FV 1000 and calculated using Olympus Fluoview Ve
sion. 1.7a software.

Figure 3 is a comparative picturof each

Figure 2. Histogram of Hepatic NF $4tn using group using mmunofluorescentand haemate

ANOVA test xylen eosin. The calculated amount of-NF 8
Description:KN is negative control group (standard feed, vation is theamount contained in the nucleus
without extract), KP is positive control group (fed with and appearsed in the green color.

baked food, withait extract), KRis treatment group 1
(fed with baked food + Rosella flower ethanol extract 200
mg.kgBW!), KR is treatment group 2 (fed with baked
food + Rosella flower ethanol extract 300 .kgBW;), and
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IL-6 levels

IL-6 levels in liver tissue are pinflammatory
cytokine levels that may become an inflanam
Sltv]lv] S}EU sz
of ngmL?) are measured using ELISA method

(ELISA kit such as Bioassays, catalog Number

EO0135Ra).

Figure 4Histogram of 16 Levels using ANOVA test

Description:KN is negative control group (standard feed,
without extract), KP is positive control group (fed with
baked food, without extract), KRs treatment group 1
(fed with baked food + Rosella flower ethanol extract 200
mg.kgBW"), KR is treatment group 2 (fedwith baked
food + Rosella flower ethanol extract 300 .kgBW;), and
KR is treatmentgroup 3, (fed with baked food + Rosella
flower ethanol extract 400 mdggBW,)

Figure 4 is a histogram of-8levels } ( & S¢[

liver. The histogram shows that theie an in-
crease in U6 levels in rats between negative and
positive control group. H6 levels of treatment
groups show lower results than the positiveneo
trol group. It explains that Rosella flower ethanol
extract influences anaffectesthe levels of CML
seum on rats. The histogram may also prove
that Rosella flower ethanol extract dose of 400
mg.kgBW1 in treatment group 1 is proven to be
more effective to reduce 18 levels of rats fed
with baked food.

DISCUSSION

This study used Wistar rats as they assigy
maintained and relatively healthy, so that it
meets the criteria as experimental iamals in a
study. Anatomical and physiological study of rats
supports a nutrition experiment by using adiib
tum method. Thereare two characters that
distinguishrats from other labaatory animals,
namely rats cannot vomiecause othe unusual
anatomical structure in the ephagus, which
empties into the stomach, andhas no
gallbladder This study used rats aged-32

J.Exp. Life Sci. Vol6 No.2, 2016

months, which is analogically the age of repr
ductively mature or adolescence in rd&.
Oral baked food feeding has advantages and

0 A o+ Jv E §-[ digabivaRtagés.s@lycetpxir] ddsorption of orahco

sumptionis as much as 10% on the peak alsor
tion at 612 hours after consumptiorGlycotoxin
duration in the body is 72 how;, and after 72
hours, + of the total absorbed will be elimined
by kidneys[10]. Glycotoxin bioavailability -
pends on the peptide size, the food type, the
intestinal environment, and the presence @ur
tion in intestine.Glycotoxincan be easily distr
buted to the extracellular and intracellular ©o
partments because it has an amphoteric chara
ter and ®luble in water. Studies in animals have
shown that after 72 hours, 60% of the totab-a
sorbedglycotoxinwill be bound in the liver and
kidneys, but the radiactivity was detected in the
lungs, the heart, and the spleefhis gives an
indication thatglycotoxinis distributed throudp-
out all body tissues. Iggcotoxin elimination cc-
curs through the kidneys, and lasts for 72 hours
after ingestion[10].

Rats whib were given the bakefbod have
shown more increasing levels of N-
CarboxymethylLysine (CML). CML is one of
glycotoxins derived from food [1]. There are
three paths of glycotoxin formation, namely
Maillard reaction, glucose oxition and lipid
peroxidatian, as well as the polyol pathway. The
variation of pathway formation causes various
glycotoxin chemical structures. Theestknown
glycotoxin type is carboxyrethyl-lysine (CML),
pentosidine, pyrraling and methylglyoxal[1].
Among many types ofjlycotoxin CML isthe
most possibletype that can be characterized.
CML is first identified in food, and it becomes the
most frequent marker often used for research as
a marker of increasing level gfycotoxin[11]. In
this study, the pvalue obtained was 0.001 (p
<0.05). ltclearly explainghat there is a signif
cant difference between the initial and the result
of CML serum levels of the negative control
group and the positive control group. This is1i€o
sistent with result of previousresearch that &-
plainsglycoxin content can increase by 1000
times byheatingprocesq10].

When food is heated, therés a transfama-
tion of electromagnetic wave energy into heat
energy. Previously, heating by using microwave
has shown to increase the Maillard reaction and
other chemical reactions significant[jt1]. Mail-
lard reaction is greatly influenced by the heating
time, temperature, concentration, humidity, and
acidty. In some previous studies, the Maillard
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reaction rate would double if the temperature
rises 10C. If theMaillard reaction rate is chaca
terized by a change into brownish color on the
food, then heating either for 4 weeks at ante
perature of 20C, 3 hours at a temperature of
100°C, or 15 minutes at a temperature of X&D
will give the same resull2]. This § consistent
with the results of this study, that there is an
increase in CML serum as much as three times
higher than that of the negative control group.

In this study, rats thaare induced with baked
food, and thentreated with provisions of Rosella
flower (Hibiscus sabdariffal) ethanol extract
dose of 200, 300, and 400 thgBW" have lower
levels of CML serum, compared to thespive
control group. There is a significant diéace (P
<0.05) in groups of rats given dose of 200 and
300 mgkgBW" Roselh flower ethanol extract.

Rosella flower ethanol extract contains1-a
thocyanin pigments. Anthocyanin is a type of
antioxidants in the group of flavonoid. Anthaey
nin is found in fruits and vegetables, especially
those having red, blue, or purpleolors Artho-
cyanin haspigment colors that can dissolve in
water and gives red, purple, and bluelorsin
many fruits, vegetables, flowers and sedd$].
Anthocyanin is one type of polyphenols that can
prevent glycotoxin formation. A study explains
that phenolicantioxidants, in adiion as a free
radical scavengesre servingas an AGE inhibitor
[14]. Anthocyanin can inhibit the formation
glycotoxin through inhibition of auteoxidation
monosaccaride[15]. Anthocyanin also inhibits
the glycation process and bindgycotoxinwith
its receptor as well as prvents lipid peroxidation,
and inhibits polyol pathwajb]. This is consistent
with this research result where the CML serum
levels of rats in the treatment group wetewer
than that in the positive control group

The effective dosef Rosella flower ethanol
extract to prevent an increase in CML is expected
at a dose of 300 mggBW". This resultalmost
similarto previousresearch thatmentioned the
effective dose in lowering blood glucose levels of
mice inducedby Streptozocinis 288 mg Rosella
flower extract[16].

Nowadays herb medication is still being lsu
ject of debate because the doses given are not
always on target. Although antioxidant is highly
contained inherb, it does not necessarily give a
good effecton human body. Polyphenols may
become preoxidants when given in high doses
[17,18]. Prooxidants can trigger cell dsage
through oxidative stress mechanisms. Qe
stress conditions can trigger glycation, so that

J.Exp. Life Sci. Vol6 No.2, 2016

pro-oxidant provision can increasedlpaossibility

of glycation. This is consistent with the results of
this study in which levels of serum CML, as a
marker of glycation end products, are likely to
increase in the provision of higher Réaflower
extract.

The study also shows hepaticNFactivation
as a transcription factor by using the control and
treatment groups. The treatment groups were
divided into doses of 200, 300, and 400
mgkgBW'. Assessments of Rosella flower @th
nol extract effecting hepatic NF
rats fed withbaked food are evaluated based on
the amount of transcription factor expression of
activated NF' <} §Z § SCE veo}
toplasm to the nucleus on the liver tissue was
examined usingmmunofluorescenimethod with
p65antibody.

The ANOVA test reks shows thep-value
was 0.003 (p> 0.05), it isdicatedthat there is a
significant effect of ethanol extract of Rosella
flower to the activation of NF 0]A & }( &
with baked food. There are significant differences
in the pasitive control groupwith the group given
dose of 400md&gBW". This is consistent with the
hypothesis that ethanol extract of Rosella flower
may prevent an increase in NF &gtian in
liver.

NFKB thatis a transcription factor in mamal
controls a number of genes thatammpatant in
immune and inflammatory processes. Some e
amples of these genes are-lf o]P Z3
E %S}YETr v t Z]veU D,
cytokines such as GKISF, I, Il-:2 and TNFr X
Viruses like HIV use MB to activate its gene
transcription[19]. Inflammation is known to ao
tribute to the pathophysiology of many chronic
diseases. When the inflammatory processnco
tinues over time, it damages the wsaounding
tissue, disrupts the network functions, and may
cause widespread the damage ofgans. This
process will then lead to various sdeses [4].
Rosella flower ethanol extract which has arzo
pound of anthocyanin as antioxidant is expected
to decreasehe inflammation due to activation of
pro-inflammatory cytokines.

This study also assessessllevel in the lier,
where there is a signifiant correlation between
the positive control group with the treatment
group given Rosella flower ethanol extract dose
of 400 mgkgBW1 (p <0.05). This is certainly in
line with the results of NF
the effective dose of extract is 400 mgBW".
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CONCLUSION

Baked Animal

Feed can increase- N

carboxymethylysine (CML) serum levels of rats.

Rosella flower ethanol

extract dose of 200

mgkgBW' decreases CML serum levels of rats
fed with baked food. Rosella flower ethanot-e
tract dose of 400mgkgBW' prevents the -

crease of 16 level and the NF

the liver.
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Abstract

Ikan Sidabr eel fish Anguillabicolor)is a popular fish commodity in domestic trade as well asefgport commodity.
The use of marine yeast as fodder suffers from some weaknesses since it contains nucleic acids and rigid thick cell walls
that obstruct theabsorbanceof nutrition. Optimizing the use of marine yeast as fodder ingredients can be done by

fragmenting and reducing the yeast. This research attempts at optimizing the use of marine yeast regarding its rate of
growth, fodder efficiency and the survival rate of eel fish. This research employs the complete random design using 4

different treatmerts and 3 repetition. In the four treatments,

the fodder contained protein (45%) and iso energy (3.600

kkalkg‘1 fodder), which were applied to the treatment A 0% (control), B 5% (complete), C 5% (fragmented) and D 5%
(reduced). The parameters used in thisdy were survival rate, specific growth rate, ratio of fodder conversion, ratio of
protein efficiency, energy retention, protein retention and rate of metabolism. The data of this study showed the best
result in the treatment D, 5% (reduced), showingvéal rate value of 95.56%, specific growth at 1.12, food conversion
ratio of 2.27, protein efficiency ratio of 0.98, protein retention at 18.26%, energy retention of 16.57, and protein

metabolism rate at 81.96%.

Keywords:eel fish, growthmarine yeast

INTRODUCTION
Eel fish Anguilla bicolo) is a popular
domestic and export fish commodity in

Indonesia. The production of eel fish in the world
has increased as much as 30.07% from the year
2000 at 210.228 tons to 273.449 tons in 2007 [1].
However, in2008 to 2011, the aqua culture
production of eel fish has been gradually
decreased until at this present time [1].

Fodder for eel fish should contain a balance
protein at about 450% which requires huge
amount of ingredients that contain high protein
such as fish powder and soya powder [2]. Marine
yeast is a cellular organism with chemo
organotroph characteristics which has sexual
reproduction using spores and asexually using
buds or fission. Marine yeast contains high
complex B vitamin (thiamin, ribofln,
nicotinate, and biotin) [3]Marine yeast as the
source of protein also has a number of benefits
such as having high rate of growth, ability to
grow in simple media, ability to grow at high cell
solidity, high nutrients, high metabolism rate,
non-toxic, easy to find and having no negative
impact [4].
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However, the use of marine yeast suffers
from a problem in which the yeast contains
nucleic acids and rigid thick cell wall components
that obstruct the absorption of nutrition [8,7].
Optimizing the us of marine yeast as fodders
can be done by reducing the nucleic acids and
cell walls through fragmentation method and
reduction method. Cells of the yeast were sliced
through sonification treatment in which the yeast
was sonificated for 20 minutes at thédtrasound
of 20kHz, producing protein release at 35% [8].
The best attempt to decrease the content of
nucleic acids was the treatment at pH (2) and
temperature of 90°C which produced nucleic
acids up to 1.2% [9]

According to tle explanations, it is necsary
to conduct a research which deeply investigates
the experiments using fulirained marine yeast
without fragmentation and reduction compared
to experiments using fragmented cell walls of
marine yeast and marine yeast which nucleic
acids are reduced.eBides, it is also important to
explore the potency of marine yeast powder to
use in fodder formulation and its influence in the
growth of eel fish stadia elver by measuring the
survival rate, specific rate of growth, fodder
conversion ratio, efficiency t®, energy
retention, protein retention and metabolism
rate.
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MATERIALS AND METHODS
The Making of Marine Yeast Powder

The first step in making the powder was
culturing the marine yeast for 5 days. After five
days, the marine yeast was filtered and drained
for 3 days at room temperature. The making of
fragmented marine yeast powder was conducted
using sonicator at 20 kHz frequency for 20
minutes [10] while the nucleic acidseduced
marine yeast powder was obtained by heating it
up at the temperature of 90°@nd adding the
acidity at pH 2[9].

Fodder Production

The formulation of the fodder consisted of
fish powder as the main ingredients, soya
powder, polar powder and marine yeast powder
which were added up with tapioca powder, cmc,
Cr0s, vitamins and mineals. Those ingredients
were than mixed as the fodder that supplies
good nutrition needed by the eel fisé(bicoloy
with isoprotein of 45.01% and iso energy of 3.600
kkalkg" [11]. The fodder formulation used in the
experiment is presented in Table 1.

Biological Test

The different fodder products were then
tested biologically, involving the eel fistA.(
bicolon stadia elveras the subject of the
experiment. The eel fish breeda.(bicoloy were
obtained from Cilacap, Central Java. The fish had
averagelength of around 15 cm and average
weight of 7.08 = 0.22 per fish which were kept
in an 30 x 30 x 30 &aquarium with freshwater
as the media. In the outer part of the aquarium,
black polybag plastics, aeration, and shelter were
applied to keep the fislin a good condition [12].
The best distribution of the eel fiskA( bicoloy

was at 0.3 kgn® [13]. The feeding was done at
3% of the biomass weight for twice a day with
40% fodder given at 08.00 am, and 60% at 19.00
pm [12].

Table 1 Fodder Formulationin the Experiment

Treatment (%)

Ingredients

A B C D

Fish powder 5467 5467 5467 5467
Soya powder 2785 26.46 2646 2646
Polar powder 8.07 8.07 807 807
Marine yeast powder 0.00 2.61 216 5.98
Tapioca powder 382 476 343 359
Vitamins and Mierals 150 1,50 150 1.00
CirO; 050 050 0.10 o0.10
CMC 359 143 361 0.14
Proximate Composition

Ash (%) 15.33 1522 1568 17.65
Protein (%) 46.13 45.14 4553 45.36
Fat (%) 17.88 17.88 15.69 18.00
Rough fiber (%) 582 747 750 6.40
BETN (%) 148 1429 1559 12.59
DE (kkag™) 405 399 386 3.94

Statistical Analysis

The data obtained from the experiment were
then analyzed using quantitative measurement
to see the survival rate, specific growth rate, feed
conversion ratio, protein efficiencsatio, protein
retention, energy retention and the metabolism
rate of the fodder. The test was conducted using
the variety test (ANOVA) which seek for any
influences of the treatment which was then
followed by Tukey test.

RESULTAND DICUSSION
CML Serunhevels

The result of the observation on each of the
parameter in each treatment given during the
experiment can be seen in Table 2.

Table 2The Use of Marine yeast Powder in the Formulation of Fodders for EeARghil{abicolor)

Parameter A (Contrd) B (Fuligrained) C (Fragmented) D(Reduced)
Survival rate (%) 86.67+0.00° 75.56+ 13.88" 86.67+11.55' 95.56+ 3.85"
SGR (%/weight/day) 0.74+0.02 0.51+0.04 0.70+0.086’ 1.12+0.08
FCR 3.46+0.16* 5.07+0.36 3.54+0.32 2.27+0.17
PER 0.62+0.02 0.43+0.03 0.62+0.06° 0.98+0.07
Protein Retention 7.56+1.14 3.00+1.26 6.69+1.74 18.26+1.37
Energy Retention 5.91+0.93 2.21+1.26 5.03+1.5% 16.57+ 1.0
Protein Metabolism Rate 78.51+2.36" 76.59+1.3¢ 78.18+2.08 81.96+1.71°

Notes :Similar notations show no differences, while different notations show different results among the treatments

(level of trust at 95%)

Survival Rate

Based on the data of survival rate, followed
by the normality and homogensittests of the
data using the SPSS program version 16.00

J.Exp. Life Sci. Vol6 No.2, 2016

showed result that the data were homogeneous
and were normally distributed. The result of the
variety test showed one way variety (oneway
ANOVA) which survival rate value of the eel fish
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(A. bicoloj was not far different among the
treatments (p > 0.05).

The average survival rate value obtained from
those treatments was 75.5®5.56%. The highest
survival rate value was found in the treatment D
at 95.56%z=3.85, followed by the result of the
treatment A (86.67%=0.00), C (86.67%+11.55)
and treatment B (75.56%+13.88), respectively.
The result of this study shows relatively higher
survival rate value compared to the other result
[14] which was obtained by giving natural food
which resulted to survival ratgalue of the eel
fish (A. bicolorat 36.8%. The mortality pattern of
eel fish A. bicoloryan be seen in Figure 1.

Figure 1.Mortality Pattern of Eel FishA( bicolor)Found
during the Treatment
Description: SR = Survival Rat&he fodder
contained prdein (45%) and iso energy
(3.600 kkakg" fodder) applied to A (%
(control), B 5% (complete), &6 (fragmented)
and D 5% (reduced)

The high value of survival rate found in this
study might be caused by the reduced nucleic
acids of the marine yeast ah¢ dosage of 5% to
substitute the use of soya powder in the fodder
formulation which resulted to the best response
$}A & (]*Z[ Juupv]3CX D E]Jv C
complex vitamis such as thiamin, riboflavin,
nicotinate and biotin. The B complex vitamin has
been known to give some benefits such as
producing the energy, maintaining the health of
the nerve system, maintaining the digestive
system and improving the cell production

C (0.70%weight".day"), and B (0.51%weight
1.day'l). The result of the specific growth rate
(SGR) found in this study is relatively higher than
the result of research [12] which formulated the
fodder using the silage of fermented pace leaves
and L. plantarunat 0.37 t 0.73%weight".day".
However, the result of this study is close to the
result of research [17] which treated the fish with
natural fodder with specific growth rate at 0.66
1.096%weight™.day’.

Figure 2. d Z 0 &]*Z[* '"E}ASZ
Description: The fodder contained protein
(45%) and iso energy (3.600 kk@,]1 fodder)
applied toA 0% (control), B 5% (complete), C
5% (fragmented) and D 5% (reduced)

The problem in the use of marine yeass
fodder relies on the high amount of nucleic acids
which limits the absorption of nutrition [5].
Therefore, in this study, the marine yeast
undergone three different treatments to
decrease the amount of nucleic acid by keeping it
full-grained, fragmeread and reduced as
presented in Table 3. The result of this study
showed that the lesser the amount of nucleic
agd inymayipe yeast, the higher the specific
growth rate of the eel fishA. bicolo}. The result
of the nucleic acid found in this study is rilaly
low than the previousresults of research which
reduced yeast conducted pH 2 and temperature
8iU % E} p iX19 v[9].0 ] ] -

Table 3Nucleic Acids in Marine Yeast

[15.16]. Marine Yeast Nucleic Acid Content (%)
p Fullgrained 11,72 + 0.22
Specific Growth Rate Fragmented 9,29 +0.16
Specific growth rate refers to the change of Reduced 1,40 + 0.04
indivi p o[+ A JPZ3% Al8Z]v ES Jv SJu % E]J} X
dZ PE %Z] }( o (I+Z[ *% (] P deddo@<ZCERveisiohvRat6]*

study is presented in Figure 2.

The best result was obtained when the
marine yeast was reduced in the D treatment
with growth percentage at 1.12%veight’.day™
followed by treatment A (0.74 %eight'.day"),

J.Exp. Life Sci. Vol6 No.2, 2016

The average value of fodder conversion ratio
of eel fish A. bicoloj during this research varied
from 2.27%- 5.07. These values are smaller
compared to the results of previous research
which found values of fodder conversion ratio at
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6.73 with natural fodder and 9.91 with 25%
formulated fodder and 75% natural fodder[18].

The value of fodder conversion ratio is
affected by several factors including the quality
and quantity of the fodder, the spéxs of fish,
water amount and water quality. The increase on
the value of fodder conversion ratio is influenced
by the high amount of nutrients which are not
optimally absorbed by the body or wasted
through the feces [19].

Protein Efficiency Ratio

The aerage of protein efficiency ratio of the
eel fish A. bicoloj recorded in this study varied
between 0.43 t 0.98. The value of protein
efficiency ratio is affected by the protein quality
in the fodder in which the higher the value of
protein efficiency rab, the better the quality of
the protein in the fodder which improves the
growth rate of the eel fish A. bicoloj [20.
Protein quality of fodder ingredients is
determined by the amount of amino acids in the
ingredients especially the essential aminodaci
(arginine, histidine, isoleusin, leusin, lysine,
methionine, phenylalanine, threonine,
tryptophan and valine). Amino acids in the full
grained marine yeast, fragmented marine yeast,
and reduced marine yeast showed positive
correlation in which the highethe amount of
essential amino acids, the higher the protein
efficiency ratio. The amount of essential amino
acids found in this study can be seen in Figure 3.

Figure 3. The Amount of Essential Amino Acid® The
FullGrained, Fragmented, and Redudddrine
Yeast Powder
Description: HIS= Histidine, ARG=Arginine,
THR=Threonine VAL=Valine, MET= Metbi

nine, LYS= Lysine, ILE= Isoleusin, LEU= Leusin,

PHE= Phenylalanine

Protein Retention
Protein retention is the reflection of the
amount of absorbed pratin to build and heal the

J.Exp. Life Sci. Vol6 No.2, 2016

broken cells and which is used to maintain the
metabolism system [20]. Based on the result of
the Tukey test, it can be seen that the treatment
D showed obviously best result at 18.26%
compared to the other treatments, followedyb
treatment A (756%), C (69%) and B (80%)

The average value of protein retention in this
study varied between 3.0Q 18.29 %. The value
of the protein retention found in this study is a
little bit higher than the result of research [11] at
1.31 t 1322 % using formulated fodder with
different protein and energy ratios. The excretion
process and the catabolism of amino acids
require high amount of energy, making the
allocation of the energy to retain the protein in
the body decreased. Protein retentionis
influenced by various factors such as the amount
of the protein in the fodder, the balance of
amino acids amount and fodder energy ratio
[21].

Energy Retention

The result of the Tukey test applied to the
treatment D showed obvious difference from the
result of the measurement employed to the A, B,
and C treatments. Based on the result of this
study, the use of reduced marine yeast in
treatment D gave the most significant influence
to the energy retention as much as 16.57%
followed by the treatment A5.91%), C (5.03%)
and B (2.22%). The average value of the energy
retention found in the eel fishA. bicolo} found
in this study varied between 2.22 0 16.57%. The
result of this study shows higher result than the
other research in which 100% of paste 6
resulted to energy digestion rate at 10.77% [22].

The possible explanation of this phenomena
is that this phenomena happens due to the
energy produced is being used by the body to run
the metabolism process, reproduction process,
biosynthesis and wastl in the form of heat. The
saved energy is then used for the cell
components synthesis as the fuel in the
production of cell energy [23]Growth occurs
when there is extra energy that remains after
being used in the basic live suppof®d]. In the
optimal environment condition, the growth is
mainly influenced by the fodder given.

Protein Metabolism

The result of the Tukey test showed that the
treatment in which marine yeast was reduced as
the substitution showed obviously different
results from the resltis of other treatments.
Based on the graphic above, the best protein
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metabolism during the experiment was found in

the treatment D at 81.90% followed by the

treatment A (78.51%), C (78.18%) and B
(76.59%).

The average protein metabolism value of eel
fish (A. bicolo)y during this study was found
between 76.59t 81.90%. This value is lesser than
the result of a study in which the formulated
fodder was added up with marine yeast to
substitute the use of soya powder for humpback
fish Cromileptes altivel)swhich showed value of
protein metabolism of 56.586 84.91% [25].

The process of protein digestion from the

(} @& +& E&e Jve] &Z (]+Z[+ *3}u

from the fodder will undergo the denaturation
process by the HCL which is then hydrolyzed by
pepsin eézyme which turns the protein into
peptide. Furthermore, inside the intestines, the
peptide will also undergo the hydrolysis process
with the carboxypeptidase, chymotrypsin trypsin
and elastase as the catalizador. After that, this
oligopeptide will be hydrlyzed by the peptidase
enzyme to change formation as tripeptid,
dipeptide and amino acids [26].

CONCLUSION

The fullgrained, fragmented and reduced
marine yeast can be used in the formulation of
fodder to substitute the protein from soya
powder which gies positive effect on the growth
of eel fish A. bicolo}. The reduced marine yeast
powder contains nucleic acid of around 1.40 and
its high amount of essential amino acids offers
best result on the growth of the fish compared to
other treatments. Marine gast powder contains
high protein and high amino acids which can be
used in the fodder to substitute the use of soya
powder. Future researchers are encouraged to
conduct research to investigate the use of marine
yeast powder at higher dosage in order todi
the maximum point of the reduced marine yeast
powder.
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Abstract
This research was aimed tieterminethe effect of ant nest treatment\lyrmecodia pendas) on quail production and
performance. Research sample was 250 quAitd nestwasadministeed in 5 treatments and 5 replicatns: P, (0%) as
control treatment, R (0.2%), P(0.4%), R(0.6%), and (0.8 %) treatments. Data were collected from quaiti8 days
to 70 days old. Variables measured wéhe performance and quafleegg production. This study was designed using
completely randomized design. Real significant difference were examiniézing Duncan[ sMultiple Range Test
(DMRT. Analysis ofvariance resultshowedthat ant nest provide significaninfluence to feed intake and Hen Day
Production (P <0.05). The highest averafiéeed consumption is treatmer®, (0.8%), whereas treatment,0%) was
the lowest average for feed consumption. Femshversion rate in treatment 0.8%) was more efficient compared to
other treatments. Ant nests administeringlid not result significantly different (P> 0.05) to feed conversion and egg
mass. The results of the study concluded that higher ant nest adtration is capable of increasing quails feed intake
and Hen Day Production.

Keywords:basal feedflavonoids productivity.

INTRODUCTION in poultry industry is pohibited, therefore
Quail farming is one of successful animal alternative to antibiotics is required [8].
husbandry practices Quail is one of efficient Alternatives were developed to find safer feed
poultry. Their eggs andheat are food sources supplement ingredientsOne effort that can be
that contain high protein valudl]. Quail farm done to improve quail production and
business is determined by three important performance is by manipulating the feed
aspects i.e. breeding, feeding, and good ingredents containing natural antibioticdJsing
management. This success is measured by local feed ingredients to replace factory made
optimally achievedprofit rate. Expenditure on feed has notyet been recognized and used by
animal feed rached about 66r0% of total cost quail breeders
[2,3]. The type and amount of feed islated to Traditional medicine is considered to have
the feed costs. fewer side effects compared to chemical drugs

Feed cost increases with feed quality. Feed is  [9], in additim to affordable price. Other
v e% 5 AZ] Z % o }( (( 8]vPadv@tagss in uping traditional medicine is easily

performance, health and product qualif$,5]. In available and relatively cheap raw materja0].
addition, providing quail feed supplement is one One of the medicinal plants that are beneficial to
effort to improve quail production and treat health disorders is ant negMyrmecodia
performance. Unfortunately, farmers are depen pendang. Empirically, ant@st can cure variety of

dent on antibiotics usage. Excessive use of serious diseases such as tumors, cancer, heart
antibiotics will cause negative impact due to disease, hemorrhoids, tuberculosis, rheumatism,

quail resistance against microorganisms Isas uric acid disorders, stroke, ulcers, impaired renal
viruses, bacteria, fungi, rickettsa protozoa,[6]. function, and prostatd6]. Traditional drug in the
Antibiotic residues in meat consumption can Papua region is ant ne@¥lyrmecalia pendans).
increase bacterial resistance to antibiotics, which Chemical test resultsemonstratedant nest
would cause problems imnimal and humans contains chemical compounds such as phenolic
health [7]. Antibiotic isageas growth enhancers flavonoid [11]. Flavonoids are natural

antioxidants capable of reducing hydroxyl

radicals, superoxide and peroxyl radicdl?].

Correspondence author Therefore,we aim to examine Papuan ant nest
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which include feed comsuption, feed conversion
ratio, hen day production and egg mass.

MATERIALS AND METHODS
Subject

Examined quail speciesds Coturnixcoturnix
japonicaAutum strain (a crossbreeding between
japonica pexigunpone Day Old Quail (DOQ). The
quail type was eggmying quails Research
population was 250 quails. These were nursed
starting from DOQ using readg-eat feed.
Researchireatment started at 28 days DOQ with
basal feed. Ant nest was added in the form of
flour and gven at predetermined levelANF=
Ant Nest Floyr Statistical analysis used
iscompletely randomized designData were
examined usingDuncan[«Multiple Range @st
(DMRTY.

Feedand Treatment

Feed used as the control diet is feed prepared
without the use of antibiotics. Feed ingredients
used to formulate quail feed consist of yellow
corn, soybean meal, MBM (meat bone meal) fish
flour, pollard, dicalsiunposfhat, premix, cooking
oil, and Deglusa methionine. About 100 kg of
feed were made using the feed ingredierfi@able
1 and 2) Treatmens were conducted as follows:

- P, 100% basal feed witholANF

- P.basal feed + 0.2%NF

- P, basal feed + 0.4%NF

- Ps;basal feed 9.6%ANF

- Psbasal feed + 0.8%NF

Extra ant nest flour administered in the feed,
without changing quail feed requirements.
Variables measured included fe@dnsumption
feed conversion ratio, Hen day Productin (HDP)
and Egg MassAnt Flourwas added withat
necessarily changing feed demand of the quails.

Table 1 Active contents irant (Myrmecodiapendans

Nutritional Value Unit Value
Energy (kg cal%) Kcal100g" 350.52
Carbohydrate g.100g" 78.94
Sodium (Na) mg.100g" 68.58
Tocopherol mg.100g" 31.34
Iron (Fe) mg.100g" 29.24
Ash g.100g" 11,13
Water g.100%g? 4.54
Potassium (K) 9.100g" 3.61
Protein g.100g" 2.75
Fat g.100%g? 2.64
Magnesium (Mg) g.100%g" 1.50
zZinc (zn) mg.100.g* 1.36
Phosphorus (P) g.100%g? 0.99
Calcium (ca) 9.100."g* 0.37
Phenol g.1o0tg? 0.25

Source:Subroto and Saputrfi 3]

Table 2. TheContentof the Feed Nutrients Basal Value

Basal Feed Ingredients Value
Gross Energy** 369224 Kkakg™
Crude Protein* 21.90%
Fat** 6.51%
Crude Fiber* 3.18%
Caltum (ca)* 2.55%
Phosphorus (P)* 0.7%
Ash** 15.36%
Dry Matter** 86.47%

Source:

*Laboratory of Nutrition and Forag®epartment of
Animal Husbandry anisheries Blitar
**Laboratory and Nutriton Faculty Of
Husbandry UniversitaBrawijaya

Animal

RESULTAND DISCUSSION
Effect of Ant Nest to Quail Production and
Performance

Quail Production and Performanceare
exhibited in Table 3Application in quail feed on
the production performance include feed
comsuption, feed conversion ratio, hen day
produdion and egg mass.

Tabel 3 QuailProduction and Performanceat 70 days DOQ

Variable P P P, Ps Py
Feed Cosumption (gbird™) 13148+8.80° 14185+ 8.70°° 147.75+5.40° 147.94+6.81° 147.35+9.6°
Feed Convertion Ratio 3.17+0.22 3.14+0.14 3.09+0.32 3.05+.0.16 3.00+0.14
Hen Day Production (%) 56.11+2.64° 56,60+ 2.15" 58.16+2.93" 59,07+ 0.89"° 60.09+0.93
Eggmass(g) 5.78+0.44 5.67+0.27 5.84+0.45 5.85+0.35 5.73+0.15

Description:a, b different superscripts at samew indicate significant differences (P <0.05)

Feed Consumption

The effect of ant nest concentration addition
to feed consumption are shown in Table 3. The
results of analysis of variancandicates that
increasing administering ant nest will increase
quai feed intake (P <0.05). Duncan test results
showed that there are differences ant nest

J.Exp. Life Sci. Vol6 No.2, 2016

administering in treatment $£(0.6%) compared
to P, (0%) on the quail consumption.
Administering ant nest concentration in
treatment B (0.6%) resulted similar effectith
treatment B, (0.8%), B (0.4%) and P (0.2%).
Average ant nest administering is apparent in
treatment R (0.6%) with highest average
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consumption. B treatment (control) had the
lowest average consumption.

The higher the concentration of ant nest
adminstered, feed consumption will increase.
dzZ]e ]- Me C \i&vownoidS petive
compound content. Flavonoids possess arti
bacterial activity capable of killing pathogenic
bacteria[14]. As a result, feed nutrition digestion
and absorption process %ot disturbed there by
increasing the efficiency of feed nutrients.
However, the resultsdemonstrated adeclined
compared to Rand RB. This is caused by certain
restrictions. Flavonoids may reduce quall
palatability, thus feed consumption will decline.
Fhavonoids are parts of phenolic compounds.
Giving ant nest excessive levels lead to decreased
levels of palatability quail, because of the bitter
taste due to the high tannin conterjl5,16,17]
Flavonoids are a part of the phenolic compounds
[18], suggestig a high phenol content causes the
feed consumption is low and growth is sl¢¥6].
Feedconsumption extent depends heavily on the
size of cattle, genetic properties (breed), ambient
temperature, production rate, cage, feeding
ground per animal,drinking wer state, feed
quality and quantity, and disea$#9].

Feed Convertion Ratio

Feed conversion wereshown in Table 3.
Average ant nest administered to feed
conversion in respective treatmentswere: R,
were not administeredhe concentration. On the
other hand, R, B, B;, P, were administered ant
nest in different level. Administering ant nest in
treatment B, (0.8%)showed lowest conversion
average value. Rreatment (control) had highest
conversion on quail.

Analysis of variance resulshowed that
adminigering ant nest concentration was not
significantly different to quail feed conversion (P>
0.05).1t wasreported that administeringnt nest
concentrations were also not significantly
different to the feed conversion in broilerf20].
However, data genetad by administering ant
nest concentrationshowed adecrease in feed
conversion. Ant nest administration tends to
increase the feed efficiency to increase body
weight. It is suspected that ant nes¥lyrmecodia
pendan$ contains flavonoids active substasc
[21].

The results of this study indicate that lowest
feed conversionwas P, treatment with feed
conversion at 3.00. Feed conversion value is used
to determine the efficiency of feed usage. Higher
value meant lower feed usage efficiendyower

J.Exp. Life Sci. Vol6 No.2, 2016

conversionvalue means better feed qualif22].
Previous research result showed quail feed
conversion at 2.4923]. High feed conversion
were obtained in this study because the
examined quails are at beginning of productive
age and have not yet reached peak prodant
age.

Feed conversion is influenced by various
factors, including feed quality, animal health and
feeding procedures[24]. This indicates that
diversity of feed types had no effect on feed
conversion, because basically quail consumes
feed material accaling to body nutritional
needs. More feed material supplied does not
affect conversion rate, but it is still efficient
[25,26]. Feed material conversion rate can
indicate efficiency level of feed material usage,
greater conversion rate of feed material ares
less efficient feed materid27].

Hen Day Production (HDP)

The results of the analysis in Table 3 for

average ant nest administering on Hebay
Production respectively aréreatment R were
not administered ant nest concentration,F>,
P;, and P, were given ant nest at different
concentrations.  Administering  ant  nest
influenced Hen Day Production, F0.8%) had
highest average while P(control) had lowest
average.

Results of analysis of variance in Table 3
indicated that administering ant nest ohlen Day
Production hada significantresults (P <0.0%.
Duncan test results indicatiethat administering
ant nest concentrationin treatment 4P(0.8%)
had similar effectin P; (0.2%), P (0.4%),and P;
(0.6%). The highest percentage of Hen Day
Production § apparent in treatment Pwhich is
60.09%, while lowest percentage ig @%) for
56.11%.

The higher the concentration of ant nest
concentration improve Hen Day Production
quail. Egg production is increased due to
flavonoid compounds in ant nest [28[he same
research resulis stated that the administration
of antibiotics in poultry to promote growth,
reduce disease, and produce a high egg
production[29].

Flavonoid compound can disrupt cytoplasmic
membrane functions of pathogenic bacteria cells
in intestinal mucosa [30]. By that process, feed
could increasenutrient absorption.Egg pro-
duction rate is determined by feed consumption
and protein content [31]. Increase in egg
production rate is strongly influenced by protein
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content in the feed. This is1iaccordance with
opinion that increase in energy content and
protein can increase egg production rate, but has
no effect on egg mad82].

Egg Mass

The results of the analysis in Table 3 exhibited
ant nest administration influence on egg mass in
each teatment. B treatment (0.6%) had highest
average. P treatment had lowest egg mass
average. In Ptreatment, it possessed high value
caused by influence of flavonoid compound in
ant nests which can increase nutrient absorption
process Therefore increasing egg production,
while the R treatment did not affect the weight
of the egg (egg mass), whereby the higher the
flavonoid content causing palatability decreased
as the effects of the bitter taste produced by
compound anthill cause feed consumption also
deaeased so that the egg weight will decrease
[15,16].

Results of analysis of variance exhibited ant
nest concentration administration was not
significantly different (P> 0.05) on quail egg mass.
The increase in weight of the egg (egg mass) is
caused by theamount of protein produced by
the consumption of quaillnfluencedegg weight
and egg albumin levels composed of protein, high
intake of protein causes the protein in the feed is
high [33]. It is alsoreported that increase in egg
mass is influenced by qil protein consumption
[34]. Protein is one of the necessary factors in
egg formation in addition to calcium and
phosphorus Optimal quail egg production can be
obtained should quail metabolism works well.
Metabolic processes could either be achieved by
meeting environmental and nutritional factors.
Environmental factors include temperature and
humidity [35].

CONCLUSION

Administeringant nest affect quail feed intake
and Hen day production. Higher administered ant
nest concentration will increase feed cammp-
tion and Hen day production. On the other hand,
administering ant nest concentration does not
affect feed conversion and egg mass.
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Abstract
Coronay heart disease (CHD) is a Avansmitted disease which is particular concern at the global, national, and local
level. CHD has become a concern because it has caused a lot of deaths. Risk factors linked with CHD consist of
permanent risk factors and vafile risk factors. The purpose of the research is to analyze the correlation between
variable risk factors and CHD in the Minahasa ethnic society in Manado City. This research was an observational case
control study conducted by Prof. dr. R. D. Kandou HalspManado, from August to October 2016. In total, there were
220 patients included. The sampling used a simple random sampling method and the data obtained were analyzed by
chisquared test. According to the results, hypertension, smoking, and behatypmwere connected to cases of CHD.
The correlation degree showed that the respondents suffering hypertension were 5.70 times more likely to suffer CHD,
the smoking respondents were 2.25 times more likely to experience, and behavior type A responden 36 times
more likely to suffer CHD. Hypertension, smoking, and behavioral type are linked with CHD, so there should be some
promotion and preventive actions from the healgjovernmental institutiorto society, especially aimed at adults, about

the quality of life enhancement by healthy behavior and avoiding CHD risk factors.

Keywords:behavioral typeCasecontrol study, hypertension, smoking behavior

INTRODUCTION

Millennium Development Goals are mo
nected strongly with health. One of themnsn-
transmitted diseases, especially cardiovascular
disease (CVD). According to the World Heart
Federation [1], CVD is connected with -8
millennium development goals. CVD is connected
strongly with poverty, as this is one of the CVD
risk factors; also, CVRan cause poverty. Several
types of research show that CVD results in a
number of deaths; 80% of these deaths ase r
ported in poor countries. CVD is alsonnecting
to basic education. Education is one of the risk
factors of CVD, and CVD is timst causedeath
of women. Decreasing the number of child
deaths and increasing maternal health are also
connected to CVD. Smoking behavior and uhea
thy lifee§Co }v §Z
in mothers and children. In addition, CVD is one
of the keys to figting HIV/AIDS, malaria, and
other diseases, as CVD is the main cause of death
of HIV/AIDS atients.
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Unhealthy lifestyle choices, such as smoking,
lack of activity, stress, and so on, can cause se
eral types of degenerative diseases. In the last
few years,non-transmitted diseases have dam
nated as the main cause of death globd®y.
Norttransmitted diseases have increased signif
cantly in developing countries, which have-d
mographic transition and lifestyle changes in
their society[3]. The number of dets caused by
CVD, such as coronary heart disease (CHD),
stroke and other rheumatic heart dissss, is
increasing globally. The World Health Organiz
tion predicts that around 20 million deaths will
have been caused by CVD in 2015. Tai®unts
for 30% ofall deaths in the world4]. It is pe-
dicted that by the year 2030, netnansmitted
diseases will account for more than three
questers of all deaths worldwide. Theomhinant
cause of death in lovincome countries is CVD.
The case numbers are higher than o of
transmitted diseases (including HIV/AIDS, tube
culosis, and malaria), antenatal and prenatal
conditions, and nutrient dturbance[5].

Therefore, CVD now is the leading contititr
to death globally and will continue to danate
in the future. CVD daths were increased by 3.1
million to 17.5 million in 2005 from 14.4 million
in 1990. From these numbers, around 7.6 million
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were caused by CHD and 5.7 million by stroke.
More than 80% of deaths occurred in low and
middle-income countrieg6].

CHD was setin found in Indonesia before
1950. However, in the early 1970s, CHD was the
most commonly found heart disease in many
hospitals in Indonesia. According to the Survey
Kesehatan Rumah Tangga Departemen Kaseh
tan Rl (Household Health Survey of Healt D
partment of Indonesia) in 1986, it was reported
that morbidity of heart disease and blood vessel
disease increased from the tenth place in 1981 to
third in 1986. This increase was caused by the
morbidity of CHD)7].

The etiology or risk factors of CHD are mult
factorial. This is a result of interactions between
genetics, lifestyle, and environmental factors. A
risk factor can be classified into permanent, such
as age, gender or family history, or modified, like
smoking, hypertension, diabetes mellitus, obes
ty, and so on. Heart and blood vessel disease has
been reported to be the main cause of death in
Indonesia since 1995, and is now beginning to
threaten and affect the young. In the beginning,
CHD was only found in those aged 45 and above,
but according to the dta in several hospitals,
CHD cases are now found in youths ageeB27
years old. This is because risk factors caused by
lifestyle are changing with time and civilization
[8].

The results of the National Social Economy
Survey in 2004 showed that economioowth,
social culture, and technology development have
not only positively influenced but also caused
changes that negatively affect health, especially
with regard to the hear{9]. This can be seen by
increasing tobacco consumption, decreasing
physical/sprts activity, and so on. Based on the
results of that survey, it was found that 14.3% of
children have been smoking since under 15 years
of age. Also, the percentage of people aged 15
years old and over who do physical/sports aietiv
ty is just 18%.

CHD hasalso become an important health
concern in Sulawesi Utara (Northern Celebes).
According to Indonesia Basic Health Research
(Riskesdasin 2013, CHD prevalence is 0.[Pa].
This is above the national level of 0.5%, and is the
second highest in lrmhesia. This is because risk
factors of CHD such as obesity, smoking behavior,
diabetes mdlitus, and hypertension have quite a
high prexalence in these areas.

Based on Riskesdas data from 2010, the-pr
valence of obesity in North Celebes is the highest
in Indonesa, at 21.9% (national prevalence is
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11.7%). The 2013 Riskesdas results show that the
prevalence of obesity in Northern Celebes had
increased to 24.0% (national prevalence is
15.4%), which is still the highest in Indonesia
[11].

According to Riskesdas in @Q 2010, and
2013[10,11,12] the number of smokers in lod
nesia increased from 34.2¢40] to 34.7%][11]
and reached 36.3% in 20132]. Based on 2010
Riskesdas data, the smoker prevalence in Mort
ern Celebes is above the national level of 36.2%.
Furthemore, according to 2013 Riskesdas data,
the prevalence of hypertension in NortherreC
lebes is around 27.1% (national prevalence is
25.8%). The pralence of diabetes mellitus is
around 3.6% (natioal prevalence is 2.1%). This
shows that CHD is predicted bacrease in Ind-
nesia, especially in Northern Celebes. Theyop
lation of Northern Celebes consists of several
ethnicities, dominated by the Minahasa popul
tion. The purpose of this research is to analyze
the correbtion degree of modified risk factors
with CHD cases in Minahasa individuals from
Manado City, Indonesia.

MATERIALS AND METHODS
Study ®e

This research was a naomparable case
control study.The research location was Manado
City, which is the capital of Northern Celebes. It
lies geograpteally in 12481 [t 124 A1 [ v
1°71i[t1°8i[ EX D v } ]18C }uv « §Z
of Minahasa Utara (Northern Minahasa) in the
north, the Dstrict of Minahasa in the south, the
District of Mnahasa Utara and Minahasa in the
east, and the Gulf of Manado in the wegthis
research was conducted from AugtBttober
2016.

Population and Sample of Research
The population of this research was all0lCH
patients who attended the Cardiac Brain and

Vasalar Center (CBVC) in RSUP Prof. Dr. R.D.

Kandou, Manado. This hospital was selectegt b
cause it is the CHD reference center in the North
Subwesi Province. The number of samples was
calalated using the Budrto formula [13], so
that 110 patients were selected for the cases and
110 matients for controls, making a total of 220
patients. Simple random sampling was themsa
pling nethod selected.

In this research, samples consisted of cases
and controls. The &®s were outpatients who

received treatment in CBVC of RSUP Prof. Dr. R.D.

Kandou Manado, following a diagnosis of CHD by
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a heart specialist based on clinical manifestation
and electrocardiography (ECG) examination. The
control group was outgtients who wee treated
in the general internal clinic in RSUP Prof. Dr. R.D.
Kandou Manado but had not been diagnosed
with CHD based on clgal symptoms and ete
trocardiography (ECG) examination. Inclusion
criteria were the respodent providing a signed
informed congnt, receving treatment for a ma-
imum of oneyear with the expectation that the
respondent still could remember the habits and
A vse 8Z § 3Z C[A
when the esearch was conducted. Exclusion
criteria were a disorder in communicati and
any mental dsorder.

Variable ofResearch

The variables investigated in the research
were hypertension, smoking, and behavior type
as ndependent variables, with CHD as the-d
pendent variable. This study was performed in
the diclotomous (two groups)form. CHD was

Tablel. Cross tabulation among variables.

Respondent Chaia Respondeh Status

FE %0 CE] \ U

teristic Case % Control %

Blood Pressure

a.Hypertension 92 836 52 473
b.No 18 164 58 527
Total 110 100.0 110 100.0
Smoking Habit

a.Yes 64 582 42  38.2
b.No 46 418 68 61.8
Total 110 100.0 110 100.0
Behavior Type

aWpeASS V 65 59.1 37 336
b.Type B 45 409 73 664
Total 110 100.0 110 100.0

Table 1 shows that the hypertensionspmn-
dents are mostly in the case group (83.4%), as
are smoking respondents (58.2%), and theype
behaviortype respondents (59.1%). An assocCi
tion between independent variables and CHD
cases was then performed (Table 2).

cat P} E]I e Az« 1( 1% (po(Joo &7 }T@ple@Fquﬂg{}orﬁmongResearch Variable
de(Jv]s]tv }( , % 8] v8 v @aE}_ ]( &gspopgeh E OR 95% ClI p value
tional defirition of a CHD patient was not lfu Characterstic  (Crudg
filled. Hyperteision used the criteria based on Hypertension

E_6U AZ] Z A+ "ZC% ES Imq}v £, %S} ] é.ggg 352{39{9130590 0.000
%o E e*uE& H i0i uu,P }E ] *S}0] Smokmglabn P~ ' : :

v "v}S EXL%e]}v_ J( +CeS}o] o}} %k *HE 1000 reference
<140 mmHg or diastolic <90 mmHg. Smoking was b. Yes 2.253 13133865  0.003
assessed sljvP §Z E]Ss E] "eudd E_ Béhasid Tygko

§] v§ Z A E +u}l -euw}l E}v]( §Z aB 1.000 reference

b. A 2.959 1708 t5.127  0.000

patient had never smked. The behavior type
consists of types A and B.-type individuals
could not get a paponement, could not be eas
ly told to rest, and worked to their maximum
capacity, even if this work was not important,
while Btype people had the opposite charaet
ristics. Behavior type criteria according to Nab
ban[14] consists of Alype if thetotal value -
S C SZ & *%}v vBypeifdhev
total value obtained by the spondent <34.

Data Analysis

The data obtained were analyzed in a wmiv
riate manner, bivariate using the ebguared test
and multivariate using the logistic regréss test.

RESULTAND DICUSSION

Crosstabulation was performed between
respondent status and independent variables
(hypertension, snoking habit, and behavior
type). Theresults are shown in Table 1.
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Description:OR®©dds RatipCl€onfidencdnterval

Table 2 shows the correlation between hype
tension and CHD cases, with the hypertension
respondents are probably suffering CHD 5.70
times more often than those who do not suffer
hypertension. The correlation between smoking
habit and CHD shows that smokers probablit su
fer CHD 2.25 times more often thanom
smokers. The correlation between behavior type
and CHD case shows that there is a significant
correlation, with typeA behavior respondents
probably sdfering CHD 2.96 times more likely
than the typeB kehavior individuals.

The corredtion between hypetension and
CHD case in this research is parallel with the r
search conducted by Nababaifl4], which
showed that there is a significant correlatioe-b
tween hypetension and CHD cases (p<0.05 and
OR 2.25). OR value also shows that the hymperte
sion respondents have a risk of developing CHD
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2.25 times more than those who do not suffer
from hypertension.

Furthermore, previous studyperformed -
search mto CHD risk factors in type 2 diabetes
mellitus patients in RSUP Dr. Kariadi Semarang
[15] and showed that ltere is a coelation be-
tween hypertension and CHD, with avplue of
0.007 and OR = 2.77 (95%CI = 1.486725). This
shows that the hypertension respdents have a
2.77 times higher risk of CHD than those who do
not suffer hypertension.

Research conduet into prevalence and risk
factors for CHD in a domtown area of Bangh
desh found that hypertasion respondents have
a 2.14 times higher risk (systolic blood pressure)
and or a 1.93 times higher risk of CHD (diastolic
blood pressure) than those with a moal blood
pressure[16].

The research conducted by Seti@hr] in the
reproductive age group (<55 years old) in RSU Dr.
Soetomo Surabaya using a casmtrol design
found that hypertension coslates signitantly
with CHD (OR value =.24) and women aged
>45 years old correlate with CHD (OR value =
12.25). Hereafter, this isxplained by smoking
and dietary habits not having a significant asrr
lation with CHD.

The Framingham research results also
showed a correlation between CHD andsthlic
blood pressure. The myocardial infarction cases
were twice as common in the group with a slia
tolic blood pressure of 3004 mmHg cmpared
to the 85mmHg diastolic blood pressure group,
while the risk at a diastolic blood pressure of 105
mmHg was foutimes higher. The Stewart egp
riments in 1979 and 1982 also confirmed the
correlation between increased diastolic blood
pressure and the risk of suffering a myocardial
infarction. If systolic and diastolic hypertension
occurs together, this confers theraatest risk
compared to normal blood pressure or systolic
hypertension patients. Lichenster also reported
that CHD death is more closely correlated ts-sy
tolic-diastolic blood pressure than just diastolic
blood pressurd138].

Several studies havalso shown the corrat
tion between hypertension and CHDike the
researchconductedin Manipal Education Hodpi
al in Pokhara City and showed that there is & co
relation ketween hypetension and heart attack
cases, inhis case CH[19].

Research conducted by ttgecetariat of the
Pacific Community(SPC) in 2002 in New Cated
nia showed that individuals with hypertension
have a higher risk of CHD, stroke, heart failure,
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and kiney diseasd20]. The Louisiana Depar
ment of Health published a survey cwmlucted
about risk factors for heart disease and stroke
which shows that hypertension is one of the
main risk factors for CHD.

Other research about heart dease and
stroke and found that blooghressure more than
120 mmHg (sytolic) and 80 mmHg (diastolic)
consgtently increases the risk of CHIR2]. Ac-
cording toThe Wan v[e , 0SZ Z ,hypdE
tension either alone or in combétion with obes-
ity, smoking, hypercholesteramia, and diabetes
can increase the risk of CHEB].

Aresearchthat investigaed the link ketween
hypertension and CHD showed that there are
correltions between CHD respondents and
hypertension [24]. Other studyshowed several
results indcating that 90% of essential hyperte
sion cases occur in adults, with thehet 10% of
cases being caused by some chronic states; fu
thermore, it was found that almost all CHR-p
tients are hypertasion matients [25].

Researchinto hypertension, CHD, and death
in AfroAmerican males and females in the USA,
showed that CHD is the main cause of death in
the United States and manpatients, are Afro
American[26]. Next, it was found that hypten-
sion correlates with CHD cases in Afimerican
individuals in the USA. An article tten by the
World Heart Federationabout cardiovacular
disease risk factors showed that CHD is caused by
several factors, such as hypension, tobacco
use (smaing), alcohol cosumption, high chole-
terol, lack of physical acily, and unhealthy d
ets[1].

CHD and hypertension which included some
facts sggesting that hypertension is one of the
main risk factors causing CHPR7], which can
cause death via heart failure (44, myocardial
infarction (35%), cerebrovascular disease (15%),
and kidney failure (5%)The Framinghamer
search also reported a correlation between CHD
and diastolic blood pressure. Myocardial irdfar
tion cases are two times higher in the group with
a diagolic blood pressure of 3004 mmHg cm-
pared to the 85 mmHg diastolic blood pressure
group, and 105 mmHg diastolic blood pressure
patients have a four times higher risk of deyelo
ing CHD. Rthermore, it is known that CHD
deaths are more closely correlateto systolic
blood pressure than diastolic blood pressure.

Medicinal treatment of hypertension can g
vent myocardial infarction and left ventricle ffai
ure, but attention must also be paid to sidé-e
fects of the medicines in the lorgrm. Thee-
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fore, the prevention of hypetension is a better
effort for decreasing CHD risk. Dietary sodium
(Na) and potassium (K) consption are factors
related to life patterns. Physical fitness alsa-co
relates with systolic blood pssure[18], in which
people with optimum phgical fithess tended to
have low blood prssure. The research in the
United States reported in the last decade has
shown a decrease in CHD deaths by 25%. This
condition may be caused by thesult of early
detection and treatment of hypertasion, use of
beta-blockers and coronary surgery and changing
smoking fabits.

For adults aged 469 years old, each 20
mmHg systolic heart pressure or 10 mmHgsedia
tolic blood pressurencreasesdoubles therisk of
death by CHI28]. Blood pressure is assumed to
be high if it stays at or above 140/90 mmHg from
time to time. If soneone sufers from diabetes or
chronic kidney diease, then they are considered
to be hypetensive if their blod pressure is
130/80 mmHg or highef29]. The Interheart e-
search showed that 22% of heart attack cases in
Western Europe are caused by hypertension.
Hypertension increases the risk of heart attack by
almost two times[30].

The correlation between smoking habit and
CHD in this research is similar to research by N
baban[14] which stated that a smokers have a
2.51 times higher chance of developing CHD than
non-smokers. Supriyon{B1] showed ttat those
who smoke have a 2.3 times higher risk of CHD
below 45 years old than those who do not
smoke.

Deaths caused by CHD are 60% higher in
smolers [32]. The routine impact of Esive
smdaing increases CHD risk by 2%3%8,34] In
2000, about 1 in 8 deaths in the United Kingdom
are caused by cdiovascular disease due to
smoking. Based on WHO research, it is predicted
that more than 20% of CHD cases are caused by
smoking[35].

Smoking can damage andjtiien blood ve-
sels, cause unhealthy cholesterol levels, amd i
crease blood pressure. Smoking also can limit the
amount of oxygen reaching body tissug9.
Smding is one of main risk factors for CHD.
Some eports have shown that the CHD risk ig 2
times higher in male and female heavy smokers
(>20 cigarettes per day) than in those who do not
smoke. Smking risk works synergically with
other factors, like hypertension, fat level, or high
blood sugar level ith regard to developing CHD.

It is impatant to know that death risk caused by
CHD dcreases by 50% in the first year after
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smoking cessation. Smoking gives a bigger risk of
CHD than obesit{86,37] Female smokers are at

a higher risk of eéveloping CHD because female
smokers can ndergo early nenopause and have
reduced levels of estrogen. Smoking accelerates
CHD and stroke in women. Smoking is known to
cause health prblems. This health disorder can
be caused by ndatine from primary and secaft

ary smoke being consumed by the individual,
therefore, the suffeers are not only the smoker
himself/herself (active smoker), but also people
in their environment, saalled passive smokers
[38].

The role of smokingn CHD is due to the
smoke fumes containing nicotine, which cause
the release of substances like adrenalin. This st
mulates the heart rate and blood pressure.
Smoke fume also contains carbon monoxide (CO)
which has the ability to absorb oxygen more
strongly than hemoglobin, thus decreasing the
hemoglobin epacity to bring oxygen to the ¢
sues, including the heart. This should be given
attention, especially for CHD, becausarterial
blood vessels with plaques haless blood flow
than normal. Smking can hié angina which is
an ache in the chest that can be the sign of a
heart attack. Without that sign, the patient will
not realize that there are dangerous diseases
attacking people, and will therefore not take-a
propriate action. Smokers probably have a ik
experiencing a stroke that is two or three times
higher than people who do not smoke. Smoking
continuously in the longerm causes an nk
creased probability of suffering artery stoppage
in the neck, regardless of how many cigarettes
were consumed dailySmokers havdow HDL
blood cholesterol levels, which meathat the
protective element of CHD isedreasing. Also,
smokers more easily develop leg spasms during
sport or physical activities,dsause of occlusions
in the arterial vessels in the le§39].

Nicotine activates platelets causing platelet
adhesion to the blood vessel walls. Carboro-m
noxide (CO) and other substances in the smoke
have been proven to damage endothelial walls
(blood vessel walls) and ease blood coagulation.
Platelet cagulation causes peripheral blood sre
sel danage. Smoking one cigar a day will increase
systdic blood pressure by 1P5 mmHg andn-
crease the heart rate by-80 beats a minut¢40].
This research also reported results that behavior
type is relatel to CHD, which is in parallel taP
S o[+ <BHu, @porting that A behavior type is
reflected by certain physiological reteons, like
increased blood pressure, increased adrenalin
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production, and increased platelet aeiveness,
which enhances therpbability of blood coagal
tion. A human with typeA behavior canot ac-
cept the delay and does not find it easy to rest,
usually working at their maximum capacity, and
not admitting to tiredness and fatigue; thefore,
they will keep working and almost lespower.
Researchers have shown that people with tybe
behavior have a two times higher risk of dying
from a heart attack than those who have type
behavior[41].

CONCLUSION

Conclusion of the study's findings are written
According to this research, it can be concluded
that hypertension, smoking, and behavior type
are related to CHD. Hypertension respondents
have a probability of suffering from CHD that is
5.70 times highethan those who do not suffer
from hypertension. Smokers have a probability of
suffering CHD that is 2.25 times higher than in
those who do not smoke. Also, tyge behavior
type respondents have a probability of
developing CHD that is 2.96 times higherrtha
those who have typd8 behavior. Therefore,
promoting variable risk factors is recommended,
as individuals must have healthy lifestyles to
decrease the risk of CHD.
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The Quality of Ornamental Japanese Cd@yprinus carpiwvar. Koi)
After Electroporation as a Gene Material Transfer Method
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Abstract

Spermatozoa are male gametes that have an advantage in acting as gene transfer (BB3,) because in
transferring genetic mizrial, sperm uses relatively natural vectorghis study was conducted to know sperm quality of

Koi after short electroporation with different voltages using Gene Pulser. The study was conducted using a complete
randomized design (RAL) with three (3)liegtions and five (5) treatments, namely: 1@&n”, 20V.cm™*, 30V.cm™, 40

V.em?, and 1 control. Electroporation was done with square wave, ldustion of electroporation, 4 times of
electroporation shocks with 0.1 s duration. The results showed #iectroporation with different voltage levels
significantly affected the motility and viability of sperm. Based on orthogonal polynomial analysis, it was known that the
treatment affected motility and viability of sperm with a linear equation y0:9x +5, 4 R2 = 0.920 and r = 0.96 for
motility and y =11.26x + 91.61 R2 = 0.823 and r = 0.91 for viability, meaning that the higher the level of electroporation
the lower the viability and sperm motility produced. From the results of this study, it can dgested that the
electroporation of Koi sperm as a gene transfer medium should be performed at a voltage chib v

Keywords:electroporation, Koi, sperm quality, transgenesis

INTRODUCTION

Spermatozoa are male gametes that have an
advantage in eting as gene transfer mediagb
cause in transferring genetic material, sperm
uses relatively natural vectors [1Berm cells
have been used as gene transfer vectors in fish
where the entry of gene construction into sperm
can be facilitated by the use aflectroporator
[2].

Electroporation is a method of gene transfer
by using a series of short electrical vibrations to
temporarily dissolve the cell membrane, thereby
the foreign DNA molecule can enter the cell and
interact to integrate it with the genome dhe
test cell and can be expressed on the next orga
ism [34,5]. The integration of DNA into sperm
depends on the electrical voltage, the amount of
shock imposed, and the concentration of the
DNA. The efficiency of DNA transfer, with the
electrophoresed germ media, is influenced
strongly by stress and shock duration [6]. The use
of electroporation method facilitates the foraa
tion of temporal pores on the surface of therta
get cell membrane so foreign DNA can enter the
cell [7].
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The application of transgesis technology to
Koi using electroporation method in fish sperm
as the gene transfer medium has not been done
in Indonesia The development of fish
transgenesis in Indonesia during this decade
mostly done by applying microinjection method
(such as Cargyrouper, catfish, stripped catfish)
[89]. The use of microinjection methods are
inefficient because it requires special expertise to
apply, takes a long time, and expensive. Recently,
transgenesis development for aquatic animal is
better to be transfered using electroporation
method, because electroporation considered
more suitable for the aquaculture and does not
require special skills8]. That is also seen in the
efficacy of succesful gene transfer using sperm
elctroporation method that has been reped to
have higher efficiency compared with
microinjection method, as shown in ayu fish
(Plecogosus altive)is the successful of gene
transfer is 55%, in zebrafish and moad loach are
80%, in indian gold fish 25%, and 85,75 % in
stripped catfish10,11,12].

Therefore, to know the succesful of using
gene transfer method with sperm electro
poration especially for Kpit is necessary to do
the experiment about preliminary study on
sperm quality after giving electric shock.pke-
liminary study on the spernguality of Koi fish
after electroporationis important to determine
the ability of sperm to fertilize egdsq it is re-
cessary to experiment with different stress levels
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to get the optimal stress leve[§]. Theefficiency

of DNA trassfer, with the electrphoresed sperm
media, is influenced strongly by stress and shock
duration. The purpose of this study was to
determine the effect of stress on sperm quality

MATERIALS AND METHODS

This study has been conducted at Cental L
boratory of Life Sciences (LSHand Breeding
and Reproduction Laboratory, Faculty of Erss
and Marine Science University of Brawijaya-M
lang. The equipment used in this research was 1
set of BIGRAD Gene PulserXc¥ltievice consis
ing of eletroporator, shock pod,and cuvette
maclhine, Olympus BX 51 microscope of Inverted
type, Olympus CX21 binocular microscope,
scales, uler, petri dish, plastic bowl, 1 ml syringe,
aquarium, pond, napkin,microtube 1.5 mland 1
ml, micropipette, pipette, yellow and white tip,
non-EDTA vacum tubedigital camera, object
glass coverglass thermometer, handtally coor
ter, haemocytometer, and aerator and its insta
lation.

The materials needed wermature Koi Cy-
prinus carpio var. Koi), Ringer Lactat (RL), eosin
negrosin, tissue, cotton, alcohol 70%munium
foil, and aquadestice gell packThe experima-
tal design used was Completely Randomized D
sign (CRD) with five (5) treatments and thi(@g
replications with the following treatmentThe
research parameters were sperm quality (motility
andviabiity) of Koi.

K = without electric shock

A = with electric shock at 10 volt
B = with electric shock at 20 volt
C = with electric shock at 30 volt
D = with electric shock at 40 volt

DataCollection
Collection of Sperm (Milt)

The sperm collection is obtad by massg-
ing thematuredmaleKoifish (stripping) from the
abdominal direction to the urogenital hole, and
the sperm was putin the 3 niL syringe The
sperm was diluted using a ringer lactate (Rb-) s
lution of 1:9[13,14] The diluted sperm was then
stored on a noREDTA Vacum tube coated with
aluminum foil and placed on icgell [L5].

Sperm Electroporation
Sperm electroporation waslone by using
Gene Pulser Il machine (BRAD, USA). Tha-d
luted sperm collection was taken as much as 25
.0 v A « Qvimto®Edvette 0.2 mm and
electroporated using square wave type, 1 ms

J.Exp. Life Sci. Vol6 No.2, 2016

pulse length, 4 times shockumber and 0.1 s
duration[16].

Sperm that had been given a shock was-ad
ed with a solution of ringer lactate in cuvette as
U Z + 76n ...oX (Speln vEs phliredz

Jvs} iXA uo u] E} Su e UW Z < A

guality observation (motility and viability) and

.o (]

161 ..o (JE& ( E&]o]l &]}vX D1}&]o]&C }(

observed using an inverted microscopand
viability of sperm were observed using a
binocularmicroscopy (Olympus CX2&and sperm
concentrations were calculated using a haemoc
tometer[16,17]

Sperm Motility

Observation of sperm motility was performed
by hanging drop metho@18] C & ]% % ]VvP ...
*% Eu }v Po e }i 3 ulE IA]SZ A

ed water. Then, sperm motion was observed a
ter exposure to water by seeing the number of
progressive sperms using inverted microscope
with  1000x magnification. The criterion of
movement intensity waslmserved based on Dewi
[19], which mapped sperm motilit assessment
criteria by scoring ethod (Table ).

Table 1Criteria on Assessment gfermatozoa Motility
Criteria Score
>70% of spermatozoa move forward ddyc 5.0
with varied tail movements

5570% of spermatozoa move forwarc 4.0
many show quick movemen

40-55% of spermatozoa move forwarc 3.0
some show quick movement

25-40% of spermatozoa move forward 2.0
10-25% of spermatozoa move forward 1.0

1-10% of spermatozoa move forwarc 0.5
mogly do not make any movement

All spermatozoa show no movemie 0.0

Sperm Viability

Sperm viability was calculated in order to find
out the percentage of surviving sperm. Therpe
centage of sperm viability can be calculated by
the following formulg[20]:

Data Analysis

The data was analyzed statistically by gsin
diversity analysis (ANOVA), in accordance with
the design used, i.e. Completely Randomized
Design (CRD). If the variance data showed that
the treatment brought significant or highly sigmni
icant, then to compare the value between ttea
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ments were done byhe Smallest Real Difference
(SRD) test and regression analysis

RESULT AND DISCUSSION
Sperm Quality of Koi

Sperm quality before treatment can be seen
in Table 2.Table 2 indicates that sperm used in
the study was in good quality. Dacie and Lewis
[21] and Rustidja[3] has foundthat fish sperm
concentration ranges from + 3.7 to 11.9 x°10
spematozoa nt* liquid, as fish to produce eggs
to hundreds of thousands, in addition to high
concentration, will require more spermolume.
The large number of sperniat can bestripping
from a malekoi depends on the age, size, and
frequency of sperm discharge [3].

Tabel 2.Sperm Qualitypefore Treatment

Parameter Result
Concentration 11.7 x 10 cellmL?
pH 7

Volume 1.8mL

Head diameter +3pum

Length of tail +8 um

Motility 90 %

Intensity movement 5 (+++)

Viability 98.67 %

Quality of Sperm PosElectroporation
Sperm Motility

The result of sperm motility observation after
treatment showed a decrease of quality me
pared with before treatment. The highest mipti
ty score post treatment was on treatment of 10
V.cm®, while the lowest was on 4¥.cm™. The
details can be seen in Table 3.

Table3.Motility and Viability of Koi spermatozgeost
electroporation

\(@':t;%‘)* Motility (Score)  Viability (%)

Contrd (0) 4 73.67
10 4 69.46
20 3 67.34
30 2 53.05
40 05 25.54

In the analysis of variance, it is known that
electric shock trement (electroporation) with
different electric field strength gives a very signi
icant effect on the sperm motility value azach
treatment (Table 4).

Therefore, H is rejected and His accepted,
and continued with Smallest Real Difference
(SRD) test and regression analysis. From #&e r
sult of Smallest Real Difference (SRD) test and
regression analysis, it is known that thegher

J.Exp. Life Sci. Vol6 No. 2, 2016

the electric field strength (.‘¢m'1) given to the
sperm, the motility value decreased to only 0.5
on the treatment of 40v.cm™ (Fig 1).

Table 4Variance Table

sourceof 4 g5 Mg F F5% F1%
Variance

Treatment 4 3427 8.57 3954 348 5.99
Random 10 2.17 0.22 xx

Total 14

** = highly significant

Sperm in motility condition (low movement)
still holds the possibility to fertilize becausthe
slow progressive of spermatozoa still able pen
trate the microphile hold22].

Fertilizationmay occur when the distancesb
tween the spermatozoa and the egg is very close.
Spermatozoa of the sperm on low motility cand
tion have small ability to perform fertilization
that is only about 1092B]. This is also reinforced
by previous studywhich states that in general
sperm that have been electrophated is still
able to fertilize because sperm given electric
shock does not show any damaj@d]; the sperm
cell becomes smallgdwarf cells) 22].

Figure 1.Sperm motility poselectroporation

SpermViability

Viability of sperm is one important sperm
quality indicator, because the value of sperm
viability represents the percentage of surviving
sperm after treatment. Results from observations
of sperm viability (Table 2) showed that the g
est sperm arvival rate was in treatment B (10
V.cm™) and decreased with increasing of electric
field strength given to sperm.

The result of the analysis of the variance also
shows that the electric shock (electroporation)
with different electric field strengths gis a very
real effect because the-€ount value> of Ftable,
i.e. 5% and 1% (Table 5). Thilng statistical ch
culation continued with orthogonal polynomial
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test and from the test results, it is seen that the
higher the electric field strength given whetec-
troporation takes place further decreases the
suvival rate of postreatment sperm (Fig2).

Table 5Variance Table on Viability

source of 4 oo Mg F F5% F1%
Variance

Treatment 4 4625.851156.4677.88 3.48 5.99
Random 10 148.50 14.85 **
Total 14

** = highly significant

The decrease in viability in most treatments
(Fig 2) occurs because the electric field stresses
given to the sperm can cause the opening of
pores that are too wide and fail to close as
before, which can lead to damageat broken
cells and this triggers damage to the membrane
[24]. This is confirmed by Jeyendr§®b] which
explaired that the permeability of spermatozoa
membrane is closely related to the viability of
spermatozoa because, as it is known, membrane
permeabilty is closely related to the transport of
essential nutrients in cell metabolism.

Figure2.Sperm viability poselectroporation

The treatment with a voltage of 400Mm™ has
the lowest viability value. This is because there is
an increase in temperater on the sperm when
given the voltager possible because at the time
of cooling with ice, cuvette does not germ
well. The sample resistance can Inereased by
reducing the sample temperature, reducing the
ion cantent on diluent, reducing fluid volume in
the cuvette in the case of medium with low resi
tance p6]. Thus, if the sperm (sample) contains
many ions then the resistance of the sampte i
creases so it needs longer tfior pulse lengthso
the temperature will increase and cause the
sperm to die. Thigs also supported bprevious
studieswhich states that the survival (viability) of

J.Exp. Life Sci. Vol6 No.2, 2016

spermatozoa is strongly influenced by temaer
ture and sperm will generally live longer in low
temperatures [318].

Based on the observation of motility andavi
bility on pog electroporation sperm, it is known
that the increase of voltage (electric voltage)
given at the time of sperm electroporationf-a
fects the decrease in the intensity of movement
and ability of sperm to survive. It can be seen
from the dbservation result E40 \icm?), where
the value of matility score was only 0.5 ani-
bility was 25.4%. That Iecauseelectroporation
of sperm gives a very real effect on the biological
and physiologcal conditions of sperm cell§his
happens lecause an excessive electsbock can
cause the sperm cell to lose its elastic properties
and damage its channel membrane if it exceeds
the critical point of its elasticity and can damage
the membrane causing the sperm tail to break.
Therefore, in the activity of gene transfer using
electroporation method, optimization is nese
sary to know the ability of sperm in becoming
gene transfer vector.

The ability of the sperm cell to witstand the
given electric shock is influenced by several fa
tors such as the type of fish, the quality tbfe
sperm before the treatment as well as some of
the electroporation parameters themselves [vo
tage, shock number, shock length, shock interval,
and wave type used). This is in accordance with
the opinion of Knight and Scruttof27] which
explaired that electroporation is the process of
modifying the permeability of cell membranes
through electric field strength.

The application of electric shock to the cell
suspension induces the polarization of the cell
membrane component and develops a voltage
potential across the membrane. When theop
tential differences between the inside and teu
side of the cell mmbrane passes through the
critical point, the membrane component is neo
ganized into the pores in the localized area, and
the cell becomes permeable to theney of ma-
cromolecules 28]. The magnitude of pore size
change is influenced by electric field strength,
duration of shock, and ionic strength of theem
dia. This permeability change is temporaryppr
vided the electric shock does not exceed the-cri
ical limt for cells R9].

CONCLUSION

The provision of electrical shock has a signif
cant effect on the motility and viability of sperm,
in which the increasing of electric voltage can
decrease motility rate and viability of sperm of
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koi fish Cyprinuscarpio var. Koi) We recan-
mendelectroporationof Koi fish sperm@prinus
carpiovar. Koi) as a gene transfer medium should
be performed at a voltage of 10 Vémvith four

(4) numbersof shocks and 1 ms shock duration.
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Abstract

Theresearchaimedto determine the diversity of endophyticfungiin soybeancrop with different resistanceagainst
Scleotium rolfsii and find out their potential antagonistin controlling S.rolfsiiby in vitro and in vivo. Materialsusedin
this studywere soybeanwith a variety of Wilis (susceptiblevariety) and Sinabundresistantvariety). This research was
conducted atthe MicrobiologyLaboratoryof Central Laboratory of Life Science (LSBfawijyaUniversityandin the
trial plantation ofMalang Research Institute for Food Crops, Lawang, Malang subdist8eptember2015until May
2016. Typeof experimentaldesignusedwas CompleteRandomizedesignwith 16 treatmentsand three times repet-
tions at in vitro expeliment with 16 treatmentsand four timesrepetitionsat in vivoexperiment.Observationon in vitro
test is coveringto colony morphologyof fungal pathogenson PDAmedium. On the test of in vivo, it was observeda
diseasenccurrenceand effectivenessrate of endophyticfungi. Thereare 15 speciesof endophyticfungi producedfrom
isolation,namelyTrichodermasp., Aspergillussp.2, Aspergillussp.3,Acremoniumsp.1,Acremoniumsp.2,Acremonium
sp.3,Acremoniumsp.4,Fusariumsp.1,Fusariumsp.2,Cephalosporiunsp, Microsporumsp,, Penicilliumsp.,and uniden-
tified fungi calledW, and W,. Thehighestinhibitory of endophyticfungi againstS.rolfsiiby Aspergillusp.2is 89.18%in
vitro) and 61.21%(in vivo), while Trichodermasp. 91.88%(in vitro) and 63.29%(in vivo). Diversityindexvalueof Wilis
variety is higherthan Sinabungj.e. 1.878and 1.606 respectively While dominance index value of Sinabungvariety is

0.2035and Wilisis 0.1528.

Keywords:Endophytic fungidiversity,S.rolfsii.

INTRODUCTION

Endophytic is microorganisms that live inside
plant tissues without causing a symptom o$-di
ease in the host plant.hEre is a mutualistic it
raction between endophytic microbes and host
plant, each benefiting from the interaction [1].
The mutual interaction benefits the endophytic
fungi through provision supply of energyun
trients, shelter as well as protection frorme-
ronmental stress. On the other hanflngal -
dophytes indirectly benefit plant growth by @r
ducing special substances mainly secondagt m
tabolites and enzymes, which are responsible for
the adaptation of plants to abiotic stresses such
as light, drough and biotic stressese.g. herbi-
vore, insect and nematode attack or invading
pathogens P]. The research aimed to determine
the diversity of endophytic fungi in soybean with
different resistance tdSclerotium rolfsiand find
out their potential antagorst in controlling S.
rolfsiiby in vitro and in vivo.
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MATERIALS AND METHODS

Thisstudy usedexploratoryand experimental
method. Exploratory method was used to find
out endophytic fungi from Wilis and Sinabung
variety. Experimentperformed was antagonistic
test of endophyticfungus i.e. isolated S. rolfsii
through direct oppositionmethod. Thisresearch
was undertaken in Microbiology Labosatory of
Central Laboratory of Life Science (L3Birjwijya
University and field trials placed in Malang
Research Institiet for Food CropBedali Malang
in September 2015until May 2016.

Materials used in this study were soybean
with a variety of Wilisand Sinabunglt is a collec-
tion of Indonesian Legumes and Tuber Crops
Research Institute(ILETRI Malang, isolates of
S.rdfsii, PDA,aquadessteril, alcohol 7%, NaOCI
5%.

Isolation and Identification of S.rolfsii
Sclerotiumrolfsii was isolated from the root
of soybeanwhich indicatesto be withered, the
stem turn reddish brown, and there is mycelium
in the form of hyphaeat the surroundingabove
ground. Sympbmatic root was cut, sterilized
using NaOCI5%, rinsed with sterile distilled wa-
ter, and dried using tissue. It wasthen grownin
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the petri dish containing PDAmedium until the
hyphae grow. Fungicolonieswhich grow in ac-
cordance with macroscopicmorphology (shape
and color) of S. rolfsii subsquently identified
usingidentificationguidesof Barnett and Hunter.

Isolation and Identification of EndophyticFungi
Endophytic fungi were isolated from the
health plants root tissue. & ] E+*S SZ
was rinsed in tap water to remove the dust and
debris then cut into small pieces by a sterilized
blade under aseptic conditiondgEach samplge
surface was sterilized by 70% ethanol for 1
minute and after that immersedhe plant parts
in sodium hypochloride (NaOCI) solution for 1
minute. It wasmeantto be sterile from the out-
sidefungi sothat the growingfungi are expected
from the inside of the plant tissue. The samples
were rinsed in sterile distilled water for 1 mite
and then allowed to surface dry on filter paper.
After proper drying 4 pieces of plant parts
were inoculated in PDA plate and incubated at
28C for 5 to 7 days. Pure colonies were
transferred on PDA. The fungal strains in the pure
culture were preseved on potato dextrose agar
(PDA) [3]. In the lastrinse of distilled water, it
wasthen taken 1 ml of distilled water and being
pouredinto PDAmediumasa control. Fungithat
grow and have a colony consideredto be differ-
ent basedon the macroscopianorphology (color
and form) will be performed purification. Fu-
thermore, isolates of fungi were identified by
macroscopicand microscopesusing Barnett and
Hunter'sidentificationguides

Antagonistic Test of Endophytic Fungiwith Di-
rect OppositionMethod

Theisolatesof S.rolfsii and endophyticfungi
were put together on a petri dish containingPDA
medium within 3 centimeters length and incu-
batedin the room temperatureof 28-30°Cduring
a week. For a treatment of control, pieces of
isolate were put on the petri dishwithout endo-
phytic fungi. The treatment was repeated for 3
times. The observedvariablewas colony radius
that growsto the direction of endophyticfungi.
Formulationof growth inhibition (I) of pathogen-
ic colony of endophyticfungi by Sharfuddinand
Mohanka[4]:

I = [(r :-r2)/r 1] x100%

Description:
I=growth inhibition of S.rolfsiicdony (%)
r,= colony radiusof S.rolfsii growsin the control (cm)
r,=colonyradiusof S.rolfsiigrowsto the direction of

endophyticfungi(cm)
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Effectivenessof Encophytic Fungiin the Green-
house(In vivo)

The testing aimsto find out the potential of
endophytic fungi isolates in curbing a disease
occurence causedby S.rolfsii. It was done at
the nurseryphasethrough seedsoakingmethod.
Thistreatment utilizes 15 isolatesof endophytic
fungifrom explomtion and control treatment, i.e.

%0 0 VS [ soylegandvith pathogenbut without endophytic

fungi. Soybeanwas planted on the growth me-
dium of sterilized soil and compost under the
comparisonof 2:1. Soybearseedswere sterilized
using alcohol 70%, soakedin the suspensionof
endophyte fungi isolates with concentration of
10° conidiamL” for + 12 hours. At the control
treatment, seeds submersionwere performed
usingsterile distilled water. Soybearwhich have
been 2 weeks after planting given pathogenic
treatment by dripping a pathogensuspensiorof
S.rolfsiiby 1 ml with densityof 10° conidiummL™*
in everyplanting hole. A variableobservedis dis-
ease occurrence and effectivenesslevel with
formulation [4]:

1 DiseaseOccurence = n/N x 100%
Effectivenesdevel= DQ. DOx 100%

Description:

n=the number of infectedplant
N=the numberof observedplant
DQ=Diseas@ccurrencen cortrol
DO=Diseas@ccurence

Indexof Diversityand Dominance

Diversityindex (H') was used to calculateen-
dophytic fungi diversity. This calculationaimsto
determinethe levelof the diversityof endophytic
fungi at the different resistanceagainstS. rolfsii.
Formulationof diversityindex[5]:

i=-ARInPR

Description:
H' = Diversitylndexof ShannorWiener
ni=the numberof specied

N=the total numberof individual
PF ni/N

Dominanceindex was usead to find out a do-
minance of endophytic fungi at a community.
Thecalcubtion aimsto determine whether there
is dominanceor not of particularendophyticfun-
gi. Famulationof dominanceindex[6]:

L A(P)2
Description:
P=n;.N*
ni=the numberof specied
N=the total numberof individual
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DATAANALYSIS

Thedata obtainedfrom observationwasana-
lyzedusing Ftest at the level of 5% It wasthen
continued with HSD(HonestSignificanDifferent)
test at the samelevel.

RESULTAND DICUSSION
Isolatesof EndophyticFungifrom Soybean
Thereare 15 fungi resulted from the isolates
of endophyticfungi of soybean. Sinabungrariety
resulting in 7 speciesof endophytic fungi, they
are: Trichodermasp., Aspergillussp.1,Aspergillus
sp.2,Penicilliumsp., Acremoniumsp.4, Fusarium
sp.2,and Cephalosporiumin the other side,Wilis
variety produces8 speciesof endophytic fungi,
i.e Aspergillussp.3, Fusariumsp.1 Acremonium
sp.1, Acremonium sp.2, Acremonium sp.3,
Microsporumsp.,W, andW, (unidentified fung).

Antagonistic Test of Endophytic Fungi and S.
rolfsii by UsingDirect OppositionMethod

The result of antagonismtest of endophytic
fungiagainstS.rolfsiiis providedin the Tablel.

Tablel. Endophytidcungilnhibition againstSrolfsii

Typeof EndophyticFungi Growth Inhibition Aver-
(Treatment) age (%)
Aspergillusp.2 91.88a
Trichalermasp. 89.18ab
Aspergillusp.1 83.77abc
Aspergillusp.3 72.07abcd
Acremoniurnsp.2 71.16bcd
Acremoniunsp.1 68.46¢d
Fusariunsp.2 63.05de
Cephalosporiursp. 60.35de
Fusariunsp.1 60.35de
Acremoniunsp.4 59.45de
Penicilliunsp. 53.14de
Acremoniunsp.3 52.24de
Microsporumsp. 45.94e
W, 45.04e
W, 45.04e
Control(without endophytic) 0.00f

At the control treatment (without endophyt-
ic), growth inhibition (1) of colonyis 0.00%. The
highestgrowth inhibition of control treatment is
in Aspergilus sp.2(91.88% and Trichodermasp.
(89.18%). While the lowest growth inhibition of
control treatments are in W, and W, (unident-
fied) with inhibition of 45.04%.

Mechanism of the inhibition among tested
isolatesof endophyticfungiis different. Compe-
tition between pathogenand endophyticfungiis
the most commonmechanism. Trichodermasp.,
Aspergillussp.1, and Aspergillussp.2, have the
highest competition in seizingspaceand nutri-
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tion. Thisis shownby myceliumgrowth of endo-
phytic fungi which is dominant and suppressing
pathogenicgrowth (Fig 1).

Another mechanismhappenedis mechanism
of antibiosiswhich is characterizedby clearzone
aroundendophyticfungiand pathogen. Mechan-
ism of antibiosis,antagonisticdegradingenzyme
hasto be directly contact to the pathogen[7].
Endophyticfungi have a directly mechanismto
suppressiondiseaseof plants, that is, through
antibiotic production and secretion of lytic en-
zymeg[8]. In this study, the mechanisnof antibi-
osis shown by the isolates of Penicillium sp.
whichforms a clearzonesothat the hyphaeof S.
rolfsii not ableto penetratethe coloniesof Peri-
cilliumsp. (Fig 1). Penicilliumspeciescansecrete
bioactive function as antibiosis,suchas penicillin
andriboksin[9].

Figurel. Antagonistictest of endophyticfungi against

S.rolfsii

A: Competitionof Trichodermasp.

B: Competitionof Aspergillusp.

C Mechanismof Antibiosisby Pencillium sp.

Meanwhile, the isolates of endophytic fungi
which is not havirg mechanismof competition
and antibiosis content at inhibition testing of
S.rolfsij supposedto have another activity in
controlling diseasessuchasthe ability to induce
plant resistanceand also increaseplant fithess.
Resistanceinduction of endophytic fungi pos-
tions plantsnot astarget pathogensdirectly, but
through physiologicahnd metabolicchangeghat
allow the plant to further streamlinetheir ress-
tanceto diseasdq10].

The Effectivenessof EndophyticFungiat Green-
house(In vivo)

Theresut of test effectivenessat greenhouse
is provided in the Table 2. The lowest disease
occurrence is on Trichoderma sp. treatment
(21.25% which significanty different from con-
trol (61.25%, while the highest diseaseoccu-
rence is on Microsporum sp. (58.784, W,
(58.73%) and W, (56.25% are not significanty
different from control. It showsthat not all of
endophyticfungiwhich successfullysolatedhave
potential in suppressingthe dumping off pro-
gression.Thehighesteffectivenesof endophytic
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fungi in suppressingS. rolfsii diseaseis in the
treatment of Trichodermasp. (63.29%)Aspergi
lussp.2(61.21%)Acremoniunsp.2(61.21%)On
the other, the lowest effectivenesdevelis in Mi-
crosporum sp. (4.16%), W, (4.16%), and W,

(8.01%).

Table2. TheRateof S.rolfsiiAttacksagainstEndophytic

FungiTreatment
Typeof Endpphytlc DiseaseOccu- TheLgveIof
Fungi rence (%) Effectiveness

(Treatmen) (%)
Control 61.25a 0.0 g
Microsporumsp. 58.75ab 4.16 fg
W, 58.75ab 4.16 fg
W, 56.25 abc 8.01 efg
Acremoniunsp.1 46.25 bed 22.43 defg
Fusariumsp.1 45.00 bcd 24.35 defg
Acremoniunsp.3 43.75cd 28.52 def
Cephalosporiursp.  41.25de 32.84 cde
Acremoniunsp.4 41.25de 32.84 cde
Fusariunsp.2 33.75def 36.85 bcd
Pencilliumsp. 325 def 40.54 abcd
Aspergillusp.3 28.75 ef 56.89 abc
Aspergillusp.1 26.25f 57.04 abc
Acremoniunsp.2 23.75f 61.21ab
Aspergillusp.2 23.75f 61.21 ab
Trichodermasp. 21.25f 63.29 a

Protection mechanismof endophytic fungi
canbe competition, antagonism,and micropaia-
site and induction resistance.To inhibition the
diseaseoccurrenceof other endophyticfungithe
systemof plant resistancehas to be activated.
Mechanismof plant resigancetowards pathogen
is commonly a combination between two ress-
tance systems,namely structural and biocherri-
calresistancg11].

Endophyticfungi also causethe induction of
secondarymetabolitesthat caninhibit other fun-
gi which live on the samehost. Biocontrol agents
can weaken or kill the pathogen of plants
through a resistanceto be parasite direcly, its
ability in the competition of spaceand nutrients,
productionof enzymeto fight the pathogeniccell
components,production of plant metabolismin
stimulating the germinationof sporesof patho-
gensand productionof antibiotics[11].

Thepresenceof a combinationamongseveral
biologicalagentscanbe independent,synergistic,
or antagonistic.Amongthe endophyticfungithat
colonizeplant tissuesand inoculated pathogens
can causea wide range of possbilities, suchas
they do not affect eachother, competewith each
other, synergistidn causingthe symptomsof the
diseaseor suppresghe diseaseoccurrence12).
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Indexof Diversityand Dominance
Diversitylndexof Wilis Variety (susceptible)s
1.878 while Sinabung (resistance) is 1.606.
Those two varieties have moderate diversity.
However,Sinabungvariety (resistancehaslower
diversity index value than Wilis (susceptible).
Thisstudy provesthat the diversityof endophytic
fungi on resistancevariety is not always higher
than susceptiblelt causessincenot all endophyt-
ic fungithat are successfullysolatedableto sup-
pressthe pathogenof S.rolfsii It guessessince
endophytic fungi are not containing anti-fungus
and resulted secondarymetabolite has another
function. Thefactorsaffectingthe ineffectiveness
of biologicalagentsto inhibit the growth of pa-
thogens is antibiotics produced by endophytic
fungi are lesseffective againstpathogens among
others antibiotic concentrationsare low and de-
composeddy other microorganism¢13].
Dominanceindex value (C) of susceptibleva-
riety (Wilis) is 0.1528, while the resistance
(Sinabung)s 0.2035. Dominanceindex value of
those two varieties are includingin the low cate-
gory. For that reason, there are no dominant
endophyticfungion thosetwo varieties.

CONCLUSION

Not all endophytic fungi whichwere
successfly isolated are able to suppressS.
rolfsii. Trichodermasp. (63.29%) andspegillus
sp.2 (61.21%) have the best capability in
suppressingS. rolfsii disease both at laboratory
or greenhouse.
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