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Seismic Slip and ASeismic Creep Along Crustal Scale Normal Faults: Examples from the 
West Cycladic Detachment System in the Cyclades (Greece) 

 
Bernhard Grasemann1 and David A. Schneider2 

 
1Department of Geodynamics and Sedimentology, University of Vienna, A-1090 Vienna, Austria  
2Department of Earth Sciences, University of Ottawa, Ottawa, Canada K1N 6N5, Canada 

E-mail for corresponding author: bernhard.grasemann@univie.ac.at 

 
Low-angle normal faults (LANFs) with fault dips of less than 30° have been described in the 
continental crust (e.g. Axen, 1999; Burchfiel et al., 1992; Wernicke, 1981) and although 
geophysical data suggest that most of the active LANFs are creeping faults, large earthquakes are 
associated with high-angle normal faults (HANFs), which are commonly mechanically associated 
with LANFs (Collettini, 2011 and references cited therein). In continental extensional settings, 
LANFs exhume lower to mid-crustal rocks and interact with syn-to late-tectonic intrusions of 
granitic plutons (e.g. Davis and Lister, 1986; Gans et al., 1989; Hill et al., 1995; Lister et al., 1984; 
Wernicke, 1981). Such continental LANFs have received considerable attention but their formation 
still remains controversial (see Axen, 2007 and references cited therein) because fault mechanical 
theory does not predict the formation of extensional faults with orientations of less than 30° in the 
brittle upper crust (Anderson, 1951). LANFs that slip at low dips require low fault friction either 
due to weak fault-zone materials (e.g. Collettini and Holdsworth 2004; Gueydan et al., 2004; Mehl 
et al., 2005; Niemeijer and Spiers, 2007; Numelin et al., 2007) and/or fluid overpressures within the 
fault zone (e.g. Reynolds and Lister, 1987). 
 
Key Words: Seismic Slip, Aseismic Creep, Cyclades 
 
 

An active LANF that is strongly mechanically coupled with high-angle faults has been 

extensively investigated in the Corinth-Patras rift of Greece (Hatzfeld et al., 2000; Westaway, 2002; 

Moretti et al., 2003; Flotte et al., 2005; McNeill et al., 2005; Bell et al., 2009; Ford et al., 2013). 

The present extension rate increases from 0.5 cm/year in the eastern Gulf of Corinth to 1.5 cm/year 

in the west near Aigion (Clarke et al., 1998), which likely commenced in the Pliocene and formed 

the modern rift basin. The LANF below the Gulf of Corinth fault likely extends into a shallow 

north-dipping seismic zone evinced by seismological studies (Fig. 1a; e.g. Rietbrock et al., 1996). 

However, resolving the exact location of the earthquake foci has been challenging, and it has 

proved difficult to discriminate between slip along the shallow north dipping LANF or along 

associated HANFs. 
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Fig. 1: a) Schematic cross-section through the crust below the Gulf of Corinth (modiefied after Flotte et al., 
2005). b) Geological map of the Cyclades (modified after Grasemann et al., 2012). Black arrows indicate 
Eocene kinematics, while white arrows show the Miocene direction of crustal extension 
 
 

A similar tectonic situation has been proposed for the Miocene extension of the Greek 

Cyclades (Fig. 1b) suggesting that stretching was accommodated mainly by NE-dipping LANFs 

with N- to NE-sense of shear (North Cycladic Detachments System, Jolivet et al., 2010) and SW-

dipping LANFs with S- to SW-sense of shear (West Cycladic Detachment System, WCDS, 

Grasemann et al., 2012). The WCDS in particular has received much attention (Iglseder et al., 2009; 

2011; Tschegg and Grasemann, 2009; Schneider et al., 2011; Grasemann et al., 2011; Grasemann 

and Tschegg, 2012; Grasemann et al., 2012; Berger et al., 2013; Rice et al., 2013) in order to 

discriminate between fault rocks that have been deformed by seismic slip, by aseismic creep or by a 

combination of both. The modern mode of extension began in the Early Miocene, which led to 

unroofing of footwall rocks and moderate cooling rates of ~24°C/m.y. early in the history and 

slowed to ~14°C/m.y. in the Pliocene. A corollary of these studies can be summarized in 3 major 

observations: 

1) The LANF fault architecture comprises a localization of ductile deformation in marble 

ultramylonites of a few meters to hundreds of meters in thickness overlain by a decimeter-thick 

zone of ultracataclasites/clay gouges and several tens of meters cataclasites. Creeping deformation 

within the marble ultramylonites of the LANF mechanically interacts with seismic slip along brittle 

HANFs. These HANFs are frequently associated with pseudotachylites, whereas no 

pseudotachylites have been found within the LANFs.  

2) The cataclastic fault rocks of the WCDS record a switch between seismic slip and 

aseismic creep. Cataclastic carbonate rocks, which show evidence for frictional sliding and grinding 

of components, are usually associated with polished slickenside. Using friction experiments, it has 

been demonstrated that light-reflective or mirror like fault surfaces develop only at seismic slip 

rates (∼1 m/s) and for applied normal stresses and sliding displacements consistent with those 
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estimated on the natural faults (Fondriest et al. 2013; Siman-Tov et al., 2013). Electron beam 

analytical techniques revealed, that a thin (<1 µm) layer of tightly packed nanoscale grains coating a 

rougher layer of micron-size calcite crystals is responsible for the natural polishing. Notably, these 

seismically deformed rocks are overprinted by a SSC’ secondary foliations, which has been 

considered to form under aseismic creeping deformation (Niemeijer and Spiers, 2006). At low 

deformation velocities strength increases with increasing velocity and normal stress, developing the 

SCC’ fabric. This behavior results from pressure solution creep in the calcite-rich lithologies. At 

high velocities, velocity-weakening frictional behavior occurs, along with the development of 

structureless, chaotic, cataclastic microstructures with an ultra-fine grained matrix and well-rounded 

left-over grains. This process involves competition between dilatation due to granular flow and 

compaction due to pressure solution. These observations suggest that cataclastic overprinting of 

SCC’ fabrics in natural fault zones do not require any changes in temperature or effective pressure 

conditions, but can simply result from alternating slip rates. 

3) The LANFs of Serifos record evidence that fluid flow was channeled parallel to the fault 

planes. The vein systems in the footwall and the hanging wall have different mineral composition 

and sometimes completely alter the protoliths. Figure 2a shows an example where the footwall of 

the LANF is overprinted by epidote-rich fluid giving the footwall a green color. The hanging wall, 

however, has been altered by a brownish ankeritic fluid. Massive veining parallel to the fault pane 

with almost vertical actinolith fibres suggests that the fluid pressure partly exceeded the lithostatic 

pressure. 

 

Fig. 2: a) LANF of Serifos (UTM35 4111434N, 270632E) separating rocks which have been altered by 
epidote-rich fluids in the footwall from those altered by ankeritic fluids in the hanging wall. Along the LANF 
actinolite veins formed parallel to the LANF. b) Deformation mechanism map illustrating the possible effects 
of stress- and strain-rate fluctuations during faulting along the LANF (modified after Handy et al., 2005) 
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Figure 2b shows a grain size-differential stress map illustrating the effects of changing 

stress- and strain-rates during faulting along the LANF on the deformation mechanism. The fields 

of the three deformation mechanisms (brittle cataclastic flow, ductile dislocation creep and pressure 

solution creep) identified in the Serifos fault rocks are plotted in Figure 2b. The increase of strain 

rate during an earthquake results in an increase in stress, promoting a switch from dislocation creep 

to catataclastic flow and a reduction in grain size. Depending on the amount of grain size reduction 

pressure solution creep may occur during interseismic interval at lower strain rates. 

We conclude that several brittle and ductile deformation mechanisms lead to strain 

localization in LANFs. Geological field evidence and microtectonic studies suggests that LANFs 

deform mainly by aseismic creep or alternating between creeping and seismic slipping events. 

HANFs are commonly associated with pseudotachylites recording palaeoearthquakes. Highly 

variable strain rates, fluid pulses and chemo-mechanical feedback processes control the deformation 

mechanisms in LANFs. 
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ABSTRACT 

The change of mice behavior before and after the two consecutive earthquakes on 11th April 2012 at 
the magnitude of > 8 Richter Scale struck Aceh Province, Indonesia was described in this report. 
We studied this by using a number of 5 female mice (Rattus novergicus) those were placed in cage 
of the size of 1.5 x 2 m located in Gapang, Sukakarya Sub-district of Sabang Town, Aceh. All the 
mice were provided with food and water ad libitum.  Their activities were observed automatically 
using a computer equipped with a camera. The computer was placed above the cage and recorded a 
metadata of the dynamic of mice activity 24 h a day using a software developed by Terramath 
Indonesia®. The results showed that their activity was not affected by the increased of seismic 
activity prior and after the two earthquake happened on 11th April 2012 (at 03.38 PM and 05.43 
PM). In conclusion, the mice seem is not very sensitive to the change of seismic activity. 
 

Key Words: Earthquake, Aceh Province, Mice, Behavior, Computer. 

 

INTRODUCTION 
 

Aceh Province, Indonesia is categorized as one of ”ring of fire” area for earthquake. Almost 

every year this area hit by several strong earthquakes (magnitude >5) (BMKG, 2014). The effects of 

strong earthquake, such the one happened in 26 December 2004 caused a heavy damage to the area, 

many building destroyed, thousand of people killed and displaced. Therefore, it is very important 

for this area and other high risk areas to build a sufficient technology for early warning system of 

the coming earthquake. 

However, the problem nowadays is none of method or technology reliable to predict the 

earthquake in a short time before it happen, such as within week or days. This is a challenge for 

researchers to find a good solution. 

Alternatively, instead of using a high-technology, possibly we can rely on the change of 

animal behavior for the coming earthquake indicator in a short time (Berberich, 2013; Carrayanis, 

2014). Abnormality of animal activity has been mentioned in several reports. For example, the 
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unsual of mating period of Bufo bufo toads was observed before an earthquake of magnitude of 6.3 

on 6 April 2009 in L’Aquila, Italy (Grant and Halliday, 2011). Burkisk et al (1981) as cited by Tong 

(1988) published the list of animal that showed abnormal behavior prior to earthquake, such as  

cats, chickens, dogs, fish, mussels, pig, rats, and mice. However, it is based on personal opinion 

which can happened not only because of earthquake. Very little scientific experiment has been 

conducted to study the precursor time that showed by unusual animal activity prior the earthquake.  

In this report we described the results of our study from observation of mice activity prior 

the earthquake on 11th April 2012 that struck Aceh Province. 

 
MATERIALS AND METHODS 
 
Experimental Location 

This study was conducted in in Gapang, Sukakarya Sub-district of Sabang Town, Aceh. The 

location was very close to the beach and around fault zone at the coordinate of E95.160391 

N5.51292. 

 

Materials 

A number of 5 female mice (Rattus novergicus), relatively in the same size, were placed 

together in an observation cage. The cage was made from glasses of the size of 1 x 2 m as open air, 

by covering the top using open cell wire. This size was used by reference to the animal welfare 

requirement. This cage was covered with a house sized of 3 x 3 m and using leaf roof to prevent 

them from extreme weather. The base of the cage was made from cement covered with soil. The 

animals were supplied with food and water at libitum. 

 

Observational Procedure 

Their activities were observed automatically using a computer equipped with a camera. The 

computer was placed above the cage and recorded a metadata of the dynamic of mice activity 24 h a 

day using a software developed by Terramath Indonesia®. Each data of their activity was 

automatically stored into the computer.  

 
Data analysis 
 

Data obtained were analysis descriptively. 
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RESULTS AND DISCUSSION 
 

 There were two consecutive strong earthquakes at magnitude of >8 struck Banda Aceh on 

11th April 2012 at 15.39 PM and 17.45 PM. Based on these earthquakes, then the data of recorded 

mice activity of 1 day prior and several hours after the earthquake were analyzed. 

The result of observation of mice activity is showed in Figure 1.  

It can be seen that the activity of mice is very dynamics. On 10th April 2014 before midday 

their activity is looks very similar pattern to their activity on 11th of April 2014 before midday. 

However, there is a different pattern after midday, which showed a high activity on 10th April 2014 

as compared to mice activity on 11th of April 2014. Perhaps, this different could explain the report 

by Burkisk et al (1981) as cited by Tong (1988), which says that the mice showed convulsion prior 

the earthquake. This may result in lack of activity of them several hours before the earthquakes. 

Especially, when the magnitude of earthquake >5 Tong (1988). Possibly, it is because of their 

response to the increase of electromagnetic wave following the increase of seismic pressure (Ikeya 

et al., 2000) 

 

 Figure 1.    The 24 h daily activity of mice observed automatically using using a computer equipped with a camera 
and a software developed by Terramath Indonesia® prior and after the earthquake on 11th April 2014 
(red line: mice activity; green line: seismic wave; black line: gps to distance; yellow line: temperature; 
blue line: humidity) 
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CONCLUSION 

Based on the results above, it can be concluded that: 

1. The mice activity was dynamic prior and after the earthquakes on 11th April 2012. 

2. Mice can be used as a precursor for the earthquake. 
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ABSTRACT 

This report was aimed to describe the behavioral changes of dogs as observed before and after the 
earthquakes of magnitude 5.6 hit Banda Aceh, Indonesia on 22nd October 2013. A number of 6 dogs 
were placed in a cage located in the Teaching Farm of the Faculty of Veterinary Medicine, Syiah 
Kuala University. Their behaviors were observed using focal sampling approach. The observation 
was conducted by using video camera at three different times (08.00 AM, 01.00 PM, and 05.00 PM) 
every day from 17 October 2013.  The changes of dog behavior were identified manually based on 
the result of analysis of video recording data. The result of observation showed that several 
activities of dog were increased, especially for sitting, sleeping and walking around before and after 
the earthquakes hit Banda Aceh, Indonesia on 22nd October 2013. 
   

Key Words: Earthquake, dogs, behavior, Focal Sampling, Banda Aceh 

  

INTRODUCTION 
 

Unusual animal behavior has been mentioned in several reports that related to earthquake. 

Although some of them were not based on research, several information were reported based on 

scientific observation. For example, Yamanaka  et al. (2002) reported that the activity of catfish in 

their research station was increased several days before the earthquake of magnitude of 7.3 in  

Western Tottori (6 October 2000) and of magnitude of 6.7 in Geiyo (24 March 2001), Japan. Then, 

from a field observation, Yosef (1997) reported his finding on the abnormality of bird behavior, 

which they are flying from the opposite of their normal route before a big earthquake of magnitude 

of 7.2 struck Eilat, Israel on 22nd November 1995.  

Some sources have also reported the changes of dog behavior before the earthquakes occur. 

In China, prior the earthquake of magnitude of 8.5 in 1920 occurred in Haiyuan County, Ningxia 

Province, some people were observed the dogs barking unusually. The unusual of dogs behavior 

were also observed three days before an earthquake in February 4, 1975, hits the Haicheng County 

of Liaoning Province, China (Carrayanis, 2014). 

In Indonesia, the Province of Aceh is categorized as a “ring of fire” area for earthquake. The 

biggest magnitude of earthquake of 8.9 had struck this province on 26 December 2004, which had 

followed by tsunami. In the following years until 2013 several earthquakes were hits again this area, 
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although at different epicenter. Based on this reality, we were conducted a study for observation of 

changes of dog behavior before the earthquakes struck Banda Aceh, the capital of Aceh Province. 

In this report we would like to describe some of dogs behavior that observed before the earthquake 

hit Banda Aceh on 22nd October 2013 at 5.6 SR. 

 
MATERIALS AND METHODS 
 
Observation Site 

This study was started in August 2013 and conducted in the Teaching Farm of the Faculty of 

Veterinary Medicine of Syiah Kuala University, Banda Aceh. The coordinate for observation was at 

95.160391 east and 5.51292 north. 

 

Materials 

A number of three male local dogs were observed in a special observation cage. The dogs 

were all in the same medium size. All of them were stray dogs obtained from surrounding 

university area.  

A cage was designed as open air of the size of 5 x 5 m. This size was used by reference to 

the animal welfare requirement. However, in side of the open air cage, there was a small wood 

house for the dogs to prevent them from hot weather. The base of the cage was made from soil 

covered with gravel. The post was constructed using wood and circle with open cell wire.  

The dogs were supplied with food and water at libitum. 

 

Observation Procedure 

The observation of dog behavior was using a video camera. This equipment was placed in 

front of the cage at the distance of 5 m, which allowed getting a wider angle to record the activity of 

all dogs. 

The dog activity was observed everyday, started from the first day they were placed in side 

the cage. Their activity were recorded three times a day, at 08.00 AM; 13.00 PM; and, 17.00 PM. 

The observation was focused to look on the list of dog activity in the Table 1. It was obtained based 

on several information of dog behaviors (Beerda et al, 1996; 1997; 1998; 1999a; 1999b). 

Each activity of their behavior, then were accumulated for each period of observation.  
 
Data analysis 
 

Data obtained were analysis descriptively, and described using graph. 
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Table 1. List of dog activities. 
No. Perilaku 
1 DD (sitting) 
2 TD (sleeping) 
3 MK (eating) 
4 MGG (barking) 
5 MGL (digging) 
6 LR (running) 
7 JL (walking) 
8 MN  (playing) 
9 LS (languid) 
10 MD(move backward) 
11 MGT (biting) 
12 LP (jumping) 
13 MJL (licking) 
14 CM (kissing) 
15 PT (circulating) 
16 TKT (scary) 
17 MJT (climbing) 

 
 

RESULTS AND DISCUSSION 
 

 There was an earthquake at magnitude of 5.6 struck Banda Aceh on 22nd October 2013 at 

12.40 PM. Based on this earthquake, then the data of dogs activity of 5 days prior and 5 days after 

the earthquake were analyzed. 

The result of observation of dogs activity in the morning time of 5 days prior the earthquake 

is showed in Figure 1.  

  
 

 
Figure 1.    The activity of dogs observed in the morning of 5 days prior the earthquake on 22nd 

October 2013.  
 
Based on Figure 1 the dog activity of circulating was increased. In addition the activity of 
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sleeping was also dominant. 

 
The above result was slightly different from the dog behavior in the midday of 5 days prior 

and after the earthquake. The dominant activity during this observation time were sitting and 
sleeping (Figure 2). 

 

 
Figure 2.    The activity of dogs observed in the midday of 5 days prior and after the earthquake 

on 22nd October 2013.  
 
 

Then, from the data obtained in the afternoon, the dogs showed the main activity of sitting, 

sleeping and some time circulating. These activities were increased at two days before the 

earthquake (Figure 3) 

 

 
Figure 3.    The activity of dogs observed in the afternoon of 5 days prior the earthquake on 22nd 

October 2013.  
 

Our results is different from the report of dogs behavior observed before earthquake of 

magnitude of 8.5 in 1920 occurred in Haiyuan County, Ningxia Province (Carrayanis, 2012). We 

did not see any dominant barking activity from the dog. Perhaps, the magnitude of the earthquake in 
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our observation was lower (<7) as compared to the Haiyuan earthquake. However, we did observe 

an increased activity of the dogs at two days before the earthquake, which is similar to the report 

before an earthquake in February 4, 1975, hits the Haicheng County of Liaoning Province, China 

(Carrayanis, 2012). 

Perhaps, the electromagnetic wave from the increased seismic activity was detected by the 

dogs, so they reflected in the change of their behavior. However, this hypothesis need to be proof in 

the future study. 

 
CONCLUSION 

Based on the results above, it can be concluded that: 

1. The dog activity of  sitting, sleeping, and circulating were increased before the earthquake of 

22nd October in Banda Aceh. 

2. Specifically, the dog activity was sharply increased starting from 2 days before the 

earthquake. 
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ABSTRACT 

This study was aimed to zoning areas with a high risk for landslide based on Geographic 
Information Systems ( GIS ) in Tangse-Geumpang cross-sectioncomprising three sub-districts 
namely, Tangse, Maneng, and Geumpang, Pidie District of Aceh Province. Geographically, this 
area is located between 4o35'LU-5o20'LU and 95o44'BT-96o29'BT. The research was conducted 
by mapping the landslide-prone areas using secondary data from the slope map format Digital 
Elevation Model (DEM), precipitation maps, geological maps, and map of seismic with“shp” 
format. Then, the data obtained and the weighted scores of each parameter of map overlay was 
performed. Data were processed using Microsoft Excel and ArcGIS 9.3 software. The results 
showed that the area of a region with a high degree of risk for avalanche are in Tangse, Maneng, 
and GeumpangSub-districts covering of 18%, 16%, and 20%, respectively. In conclusion, 
Geumpang is an area higly potential for landslideas compared to other 2 areas. 
 
Key Words: Landslide, GIS, Tangse, Maneng, Geumpang, Pidie, Aceh 
 

INTRODUCTION  

Landslide is one of natural disasters that can result in infrastructure damage, and has an 

impact in terms of economic and social community. This disaster caused by unstable slopes which 

led to a mass movement of soil and rocks with a large volume to a lower place and occur suddenly. 

When the water soaked into the ground that will put on weight to the ground. If this penetrate a 

water-resistant coating slip plane, then the ground will be slippery. On the other hand, the surface of 

the ground will follow the movement of the slope. Among several factors of landslide are rainfall 

intensity, slope, rock conditions and land utilization in accordance with the characteristics of the 

land (Sutikno, 1994 in Rahman, 2010). 

The trajectory of Tangse Geumpang are in three sub-districts namely, Tangse, Maneng, and 

Geumpang, Pidie District of Aceh Province. Geographically this area is located between 4o35'LU-

5o20'LU and 95o44'BT-96o29'BT. Regional Disaster Management Agency (BPBD) has reported 

that on Saturday, November 16, 2013 there has been a landslide in the traffic lane that connected 

the Geumpang-Tangse Sub-district, which causeda big problem for using the road (The Globe 

Journal, 2013). In addition, several earthquakes were occur at various magnitude in this area. This 

condition could also trigger the landslides, because a part of Sumatran active fault lines. Although 
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landslide occur unexpectedly, but it is relatively easy to predict than other natural disasters. 

Therefore, it is necessary to increase our awareness of the occurence of landslide and it risks in 

order to reduce the impact to the community. 

One method that can be used as an attempt to minimize the risk of landslides is by using 

Geographic Information System (GIS). The advantage of using this method is it ableto zoning areas 

that prone to landslide. Therefore, will allow us to prevent the damages and protect environmental 

condition.  

The purpose of this study is to map landslide prone areas in the trajectory of Tangse-

Geumpang Subdistrict of Pidie District, Aceh. 

 

MATERIALS AND METHODS 

The research was conducted in Tangse, Maneng, and Geumpang Subdistricts of Pidie 

District of Aceh province. This area has anorthern boundary with Aceh Jaya District, the western 

boundary with Aceh Besar District, the southern boundary with West Aceh District, and the eastern 

boundary with Central Aceh District, Pidie Jaya District and Bireuen District (Figure 1). This 

research was conducted at the Laboratory of Computer Engineering Department of Geophysics, 

Faculty of Engineering, Syiah Kuala University, Banda Aceh. 

 

Figure 1. Map of research sites 
The equipments were used comprised of Laptop, Software ArcGIS 9.3, and Microsoft Excel 

software. The datawere included consisted of land use maps, slope maps, precipitation maps, 
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geological maps in the form of rock distribution, and seismic maps of each in a digital format of the 

Digital Elevation Model (DEM) and its extensions “shp” as in Figure 2. 

 

 

Figure 2. Flowchart of study procedures (Source: Permen PU No.22/PRT/M/2007). 
 

These data and the weighted scores of each parameter map is shown in Table 1.  An 

overlaying map of landslide with slope was produced. Then, the landslide maps with land use and 

analysis. 

Table 1. Weighting and score parameters landslide 
No. Data Magnitude / Parameters Score 
1 Rainfall  

(mm / year) 
< 1000 

1000 –2500 
> 2500 

1 
2 
3 

2. slope 0 –20 % 
20 – 40 % 

> 45% 

1 
2 
3 

3. Geological conditions Andesite, basalt, diorite, granite, granodiorite, rhyolite, 
serpentinite, dunite, peridotite, tefra fine grained and 
coarse. Alluvial rivers and the sea, limestone, 
conglomerate, marble. Shale, sandstone, mud stone, silt 
stone, clay and shale rock. 

1 
 

2 
3 

 
4. 

 
Land Use 

Primary dry forest, secondary forest, swamp.  
Settlement, dryland farming and dryland farming mixed 
bush. Rice fields on the slopes, shrubs, ponds slope, 
open land, and water bodies 

1 
2 
3 

 
5. 

Seismicity / PGA in gal (g) <0.3 
0.3-0.6 
> 0.6 

1 
2 
3 

Source: Permen PU No.22/PRT/M/2007. 



 

RESULTS AND DISCUSSION 

The results of processing data using ArcGIS 9.3 software showed the landslide-prone 

zones in the area of Tangse, Maneng, and Geumpang Subdistricts as it shown in Table 2 and 

Figure 4. 

 

Table 2. Level of landslide prone areas in Tangse, Maneng, and Geumpang Subdistricts of Pidie 
District, Aceh Province. 

No. Area Landslide Prone category 
Low (%) Medium (%) High (%) 

1 Tangse 42 40 18 
2 Maneng 49 35 16 
3 Geumpang 35 45 20 

Source: ArcGIS software. 

 

Some of the factors that influence the occurrence of landslides according tothe drecree of 

Minister of Public WorksNo.22/PRT/M/2007 are namely: slope, rainfall per year, the spread of 

the condition of the rock (geology), land use, and seismicity. The results of this study has 

indicatedthat the areas that prone to landslides in Tangse, Maneng, and Geumpang,is divided into 

three parts, they are: the low, medium, and highrisk to landslide. The increase of the steep of 

slopes can be a possible factor for the prone to landslide, since it is related to the slope stability. 

In our study area, it has a slope of 0-20% level or gently sloping with an area of 1560 km2, i.e. 

the slope of 20-40% or a bit steep with an area of 1090 km2, and the slope of> 40% or steep to 

very steep which is a mountainous region with anarea of 527 km2 (Figure 3.a). 

Based on the data fromClimatology, Meteorology, and Geophysics Agency (BMKG) 

Blang Bintang, Banda Aceh, thelevel of continuous rainfall is occur throughout the year in this 

area. In average, in year 2010 the raifall is 1000 to 2500 mm/year. When the rainfallmore than 

2500 mm/year will resulted into factors that causing landslides (Figure 3.b). The Rocks 

densitythat covered up the study area at low value caused a less of weight on the landslide(Figure 

4.3),such as andesite, basalt, diorite, granite, granodiorite, rhyolite, serpentinite, dunite, 

peridotite, tefra fine-grained, and coarse dispersed in an area of 490.30 km2. Constituent rocks 

with moderate weights were comprised of alluvial rivers and the sea, limestone, conglomerate, 

and marble in an area of 2474.97 km2. In addition, there is a possibility of a major constituent 

rock landslides with a heavy weight that composed of shale, sandstone, mud stone, silt stone, 



 

stone clay, and shale in an area of 183.61 km2(Bennett, et al, 1981). The area is composed of the 

rock formation that frequently slip plane formation, when not supported by good vegetation (land 

use) result in a prone to landslide. Land use in the study area as shown in Figure 3.d, is consisted 

of primary dry forest, secondary forest, and swamp, which reduce the risk for landslides in an 

area of  0,14Ha.  

Furthermore, the area that consisted of residential, agricultural dry land and mixed shrub 

result in a moderate riskto landslide of 0,06 Ha. The land use system that has a risk for landslide 

consisted of rice fields on the slopes, shrubs, ponds slope, open land, and water bodies in an area 

of 0,036 ha. It is resulted inthe stability of the surface that covered by rice paddies on the slopes, 

shrubs, ponds on the slopes, open land, and the presence of water without vegetation that 

maintain the cohesiveness of soil particles. 

The factor for landslide could also affected by earthquake at varying magnitude. 

Especially the earthquake that occurred in the area of the fault that caused the rock or soil 

disturbed. When this happens on a slope, it can causes ground movement taht follows the 

direction of the slope. The earthquake acceleration levels in the study area, based on Indonesian 

Earthquake Map Revision Team 2010, is shown in Figure 3.e, namely: <0.3 gal, 0.3-0.6gal, 

and>0.6 gal. This value is depend on the type of rock that covered up the region. If the soft rock 

formed the earthquake acceleration value that greater than the constituent rock hard. 

 

 

 

 



 

 
Figure 3. Map into the factors that cause landslides in Pidie: 

(a) Slope; (b) Rainfall; (c) Geology; (d) Land use; (e) Seismicity. 



 

 
Figure 4. Landslide prone Map Pidie Aceh 

 

CONCLUSION 

In conclusion, the three subdistricts studied in this research have a high landslide hazard. 

The levels of risk is as follow: Tangse at 18%, Maneng at 16%, and Geumpang at 20%. 

Landslide prone areas with a high level is spread almost throughout the region in all locations. 

This is because all location have a slope of>40% with constituent rock shale, sandstone, mud 

stone, silt stone, stone clay and shale as well as in the mountainous areas. It is also caused by the 

level of rainfall at 1000-2500 mm/year and> 2500 mm/year. 
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ABSTRACT 

This research was aims to determine the resistivity models of the Sumatera.faultsystem 
segment Seulimeum and Aceh using 2D inversion of Magnetotelluricsdeterminan data 
acquired across Aceh Regionwithout having to specify the direction of actual strike. The 
measurements were arranged in two lines which cut the Seulimeum segment of the Sumatera 
Fault in Aceh region. The first line consists of six stations of measurement which started at 
Aceh Jaya District located at the west coast and ended at Pidie Jaya District located at the 
east coast of Sumatera. The second line consists of eight stations of measurement which 
started at Aceh Jaya District and ended at Bireun District located at the east coast of 
Sumatera.The data were processed and modeled using open source software package 
MT2DInvMatlab. The results show that the determinant data are feasible for using in 2D 
inversion model to determine the resistivity models of the Sumatera fault. The model can 
clearly indicate the existence of the Sumatera Fault segmentSeulimeum. However the 
contrast between resistive and conductive mediums cannot be differentiated clearly but still 
intake.  

 
Key Words: magnetotelluric, determinant data, 2D inversion, Sumatera Fault, Aceh. 
 
 
INTRODUCTION 

 

Physiographic of the Sumatera Island were formed by two almost parallel mountain 

rangers which separated by a zone of graben that formed a fairly wide valley line. The valley 

is a depression controlled by graben fault system which is known as the Sumatra fault 

systemformed in the Miocene epoch (Van Bemmelen, 1949). The seismically active fault 

system is extended from Sabang, Banda Aceh, Bukit Tinggi, Bengkulu until the bay of 

Semangko. The fault turned to the south in the Sunda Straitcutting the face of the Sumatera 

arc.The shifting speed of the Sumatera fault system is varied from 6 mm/year in the area of 

Lake Ranau to 27 mm/year in the region of Lake Toba. 

Aceh region is located at the northwest part of Sumatera which often shake by 

earthquake come from a collision of tectonic plates which located along the west coast of 

Sumatera Island.According to Sieh and Natawijaya (2000) the Sumatera fault system in the 

Aceh region can be divided into three segments called Aceh, Seulimeumand 
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Bateesegmentwhich have a total length about 70 Km as shown in Figure 1. These seismically 

active segments often caused earthquakes to the Aceh region especially to the city of Banda 

Aceh which located between the Acehand Seulimeum segments.  

The geometry of the Sumatera fault system can be studied using geophysical methods 

such as Very Low Frequency (VLF) and Magnetotelluric (MT) methods. The VLF methods 

can be used to study the sub surface structure of the fault system only until about 30 meter 

depth. The MT method has deeper penetration and good resolution to study the structure of 

the fault system.   

Usually, strike direction of a fault can be determined by directly observed the 

direction of the fault using a photograph taken from an air plane flying over the fault. This 

activity is laborious and time consuming. Sometime when taking measurements in a field 

work we want a quick result and do not follow direction of the strike. For this case the 

determinant of magnetotelluric data still can be used instead. However a model resulting from 

the determinant data are used as temporary models until the actual strike is known. The aim 

of this study was to determine the resistivity models of the Sumatera.fault system segment 

Seulimeum and Aceh using 2D inversion of Magnetotelluricsdeterminan data acquired across 

Aceh Region without having to specify the direction of actual strike. 

 

 
Figure 1. The Sumatera fault system with its two segments in Aceh region 

MATERIALS AND METHODS 
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Measurements were done using a set of equipmentsMagnetotellurics unit MTU-5A 

from Phoenix, Canada. The data were acquired into two segments (Line C and D) represented 

by red dots in Figure 1. The line C consists of six stations of measurement which started at 

Aceh Jaya District located at the west coast and ended at Pidie Jaya District located at the 

east coast of Sumatera and has a total length about 88 km. The line D consists of eight 

stations of measurement which started at Aceh Jaya District and ended at Bireun District 

located at the east coast of Sumatera and has a total length about 177 km. Both lines were 

consider cutting the two segments of the Sumatera faults system. All of the data were 

processed and modeled using open source software package MT2DInvMatlab developed by 

Lee etall. (2007).  

 
RESULTS AND DISCUSSION 

Figure 2 shows the results of 2D inversion model of magnetotelluric determinant data 

of Line C. The model shows that the Sumatera fault system segment aceh is located between 

station C3 and C4 which located between Jantho and Seulimeum. The fault system indicated 

by abrupt changes of resistivity values from high resistive (red) to low resistive (green) 

layers. Anomaly founded along the fault system was caused by the formation of the fault by 

uplifting the high resistive material from bottom layers such as gold and cuprum and vice 

versa for the low resistive materials from the surface such as lime stone, mud and sand stone, 

and conglomerat.The model showed that the resistivity values vary to the depths of up to 

approximately 2.5 kilometers.  

 
Figure 2.The 2D iversion of Meagnetotelluric determinant data for Line C. 
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Therefore Figure 3 shows the results of 2D inversion model of magnetotelluric 

determinant data for Line D which consist of 8 stations with total of 177 kilometers leght. 

The Sumatra Fault system is located between station D4 (Aneuk Manyak mountaineous area, 

District Pidie) and station D5 (Geumpang, District Pidie). The model of determinant data 

shows that the resistivity values around the fault system are also vary with depths of up to 

approximately 3.5 kilometers. The most resistive areas (from 500 to 3000 ohm.m) was 

located at Station D4 with a depth of  300 to 3500 meters. The models of the Line C and Line 

D showed that the values of the RMS data misfit between the measured and the calculated 

resistivity was very small, as well as between the measured and the calculated phase. These 

values indicate that the models are very good to represent its real situation in the field. 

 
Figure 3.The 2D iversion of Meagnetotelluric determinant data for Line D. 

 

CONCLUSION 

The determinant data of the magnetotelluriccan be used for 2D inversion modeling to 

determine the resistivity models of the Sumatera fault system. The models can clearly 

indicate the existence of the Sumatera Fault especially for the Seulimeum segment. The 

results show that high values of the resistivity (100 - 500 ohm.meter) are located on Station 

C2 at the depth of 0 to 250 meters while on Station D4 are located at the depth 300 to 3500 

meters with the values of resistivity between 500 to 3000 ohm.meter. However the contrast 

between resistive and conductive mediums cannot be clearly differentiated but still intake. 

Based on these resistivity values, the location of the fault is located between Station C3 and 

C4 on the Line C and between Station D4 and D5 on the Line D. This is in agreement with 

the geological map of the area published by The Geological Department of Indonesia. The 



27 
 

models also show that the fault area is composed of limestone, sandstone, mudstone and 

conglomerate. 

 

REFERENCES 
Archie, G. E., 1942. The electrical resistivity log as an aid in determining some reservoir 

characteristics, Trans. AIME, 146, 54 – 62. 
Barber, A. J., Crow, M. J., Milsom, J.S., 2005. Sumatera: Geology, Resources and Tectonics 

Evolution. Geological Society Memoir, 31. 
Bastani, M., 2001.EnviroMT - A New Controlled Source/Radio Magnetotelluric System.Ph. 

D. thesis.ActaUniversitatisUpsaliensis, Uppsala Dissertations from the Faculty of 
Science and Technology 32.  

Cantwell, T., 1960. Detection and analysis of low frequency magnetotelluric signals: Ph.D. 
thesis, Geology and Geophysics, M.I.T.  

Keller, G. V., 1987. Rock and mineral poperties. In: Electromagnetic methods in applied 
geophysics, Vol. 1 – Theory. (ed. M. N. Nabighian) SEG.Investigations in geophysics, 
3, 13 – 51. 

Ismail, N., 2009. Controlled Source Radiomagnetotelluric (CSRMT) Applications in 
Environmental and Resource Exploration. ActaUniversitatisUpsaliensis.Digital 
Comprehensive Summaries of Uppsala Dissertations from the Faculty of Science and 
Technology 655.66 pp. Uppsala.ISBN 978-91-554-7550-5. 

McCaffrey, R., 2009. The Tectonic Framework of the Sumateran Subduction Zone.Annu. 
Rev. Earth Planet. Sci. 37, 345-366.  

Nabighian, M. N., 1979. Quasi-static transient response of a conducting half space an 
approximate representation: Geophysics, Vol. 44, No. 10, 1700-1705  

Palacky, C. J., 1987. Resistivity characteristics of geological targets. In: Electromagnetic 
methods in applied geophysics, Vol. 1 – Theory, (ed. M. N. Nabighian) SEG. 
Investigations in geophysics 3, 53 – 129. 

Pedersen L.B. and M. Engels (2005), Routine 2D inversion of magnetotelluric data using the 
determinant of the impedance tensor, Geophysics, 70, G33-G41.  

Sieh, K danNatawidjaja, D. H., 2000.Neotectonic of the Sumateran Fault, Indonesia.Journal 
of Geophysical Research, 105, 28295-326. 

Telford, W. M., Geldart, L. P., Sheriff, R. E., 1990. Applied Geophysics Second Edition, 
Cambridge University Press, USA. 

Van Bemmelen, 1949. The Geology of Indonesia, The Hague MortinsNizkoff, Vol. I A.39  
Vozoff, K., 1991. The magnetotelluric method. In: Electromagnetic method inapplied 

geophysics, Vol. 2 – Applications. (ed. M. N. Nabighian) SEG, Investigations in 
Geophysics, 641-711.  

Ward S.H., and Hohmann, G.W., 1991. Electromagnetic Theory for Geophysical 
Applications: Electromagnetic methods in applied geophysics, Vol. 2, No. 3, 
Nabighian, M. N., Ed., SEG Investigations in geophysics, 131-311. 



28 
 

Knowledge Related Activity with the Ability to Do Daily Living Activities 
in Post-Stroke Patients  

 
Marlina  

 
School of Nursing, Syiah Kuala University Darussalam Banda Aceh 23111 
 
E-mail for corresponding author: linanajwan@yahoo.co.id 

 
ABSTRACT 

 
Stroke patients have limitations in performing daily activities from the weakness and paralysis. 
High knowledge is indispensable in daily living activities to prevent recurrent stroke injury. The 
purpose of this study was to determine the relationship of knowledge with the ability to perform 
daily living activities in the post-stroke patients in Banda Aceh. This study used a descriptive 
correlation cross-sectional study design. A total of 60 respondents were recruited using accidental 
sampling technique. The results showed that there was a relationship of knowledge with the ability 
to perform daily living activities (p<0.05). Knowledge and post-stroke attitude of patients regarding 
to patients on daily living activity are in both categories with a frequency of 39 (65%) and post-
stroke patient attitudes regarding daily living activity are in both categories with a frequency of 35 
(58.3%). In conclusion, level of knowledge and good post-stroke attitude strongly influenced the 
ability of patients to perform daily living activities after stroke attack in Banda Aceh.  
 
Key Words: knowledge, daily living activity, post-stroke, Aceh, Indonesia 
 
 
INTRODUCTION 

Picture of Indonesian society in the future to be achieved through the development of public 

health sector is a nation characterized by populations living in clean environment and healthy living 

behavior, able to access health services, and has the highest degree of health. Various efforts have 

been made to address health issues, one of which is to reduce the incidence of stroke, the first rank 

of degenerative casing mortality in Indonesia (Sari, 2008). The prevalence of stroke in Indonesia 

reached 8.3 per 1.000 populations. Aceh was the province with the highest prevalence of stroke 

(16.6 per 1.000 populations) whereas Papua with the lowest (3,8 per 1.000 populations) (Ministry 

of Health of the Republic of Indonesia, 2009).  

Stroke might result in a variety of neurological deficits, depending upon the location of the 

lesion (where the blood vessels clogged), the size and number of perfusion and the inadequacy of 

collateral blood flow (secondary or accessory). Clinical manifestations of stroke include the loss of 

motor skills (hemiplegi) and communication or speech difficulties (disatria) as well as perceptual 

disturbance, cognitive impairment and bladder dysfunction (Smeltzer and Bare, 2001). Patients who 

already got home often still experience post-stroke sequels resulted in such difficulties in 

performing daily living activities (Sugiarto, 2005). Continuous care and assistance, therefore, must 

be given to the post-stroke patients. These are not only to fulfill patient’s requirement of doing daily 
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living activities (maintaining a safe environment, communication, breathing, eating/drinking, 

elimination, dressing, mobilization, activities, expressing sexuality and sleep) but also to improve 

condition, control the disease, and prevent the risk of recurrent stroke, complications or sudden 

death (Sugiarto, 2005; Waluyo, 2009). 

Attitude of post-stroke patients was influenced by level of knowledge (Notoatmodjo, 2003). It 

is very often, due to sequel, stroke patients still posed due to fear of doing any activity. Previous 

studies indicated the high incidence of limitations in doing daily living activities in post-stroke 

patients (Mikolajewska, 2012). This significantly related to the level of depression and knowledge 

of the role of self activities of patients (Suparyanto, 2012). Preliminary data indicated that the 

number of stroke patients visited or treated Outpatient Clinic of Neurologic Ward of dr Zaenoel 

Abidin Public Hospital of Banda decreased from 756 (613 live and 143 died) in 2011 to 489 (416 

live and 73 died) in 2012. These patients mainly suffered stroke attacks from intracranial 

hemorrhage (cerebral infarction) and non-hemorrhagic causes. Results of interviews with these 

patients showed that they did not have enough knowledge about stroke disease, prognosis, and 

treatment. This situation made these individuals lacks of idea about what activities they can do after 

suffering from stroke attack and generally feared of doing any activities in order to avoid falling or 

other trauma might potentially causing recurrent stroke. 

In this paper I would like to present results of the study that I performed in the year 2013 in 

order to investigate the relationship between knowledge and the ability to do daily living activities 

in post-stroke patients in Banda Aceh. 

 

MATERIAL AND METHODS  

Research Design 

A quantitative research using cross-sectional study design was performed according to the 

protocol described by Budiarto (2001). Populations were all post-stroke patients visited 

Neurological Clinic of dr. Zaenoel Abidin Public Hospital of Banda Aceh in the period of May 15, 

2013 until August 30, 2013. Subjects were 60 patients (41 male and 19 female) voluntarily 

participated in the study after completing informed consent.  

 

Data Collection Techniques 

Data collected were statements about knowledge and daily living activities of the patients 

summarized in the form of Likert scales according to Gleadle (2007). Data collection was 

performed by visiting respondents based on information obtained from the hospital. Researcher 

determined potency of respondents to be sampled and respected their right to participate or not in 
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this study. After introducing her personal identity, the researcher described the purpose and benefits 

of the study to respondents, and asked for simple questions (patients’ name and address, day and 

time) to determine their level of awareness. More information was then collected from structured 

questionnaire given. During the questionnaire session, the researcher accompanied the respondent 

to ancipitate if there was any dubious statement or question need to be asked or clarified directly to 

the researcher. 

 
Data Analysis 

Computer-based univariate and bivariate analysis with 5% level of significance (Candra, 

2009) were used to measure the relationship between patients’ knowledge and attitude and daily 

living activities of post-stroke patients. 

 
RESULTS AND DISCUSSION 

Demographic data of respondents involved in the study were: (1) the majority (66.67%) of 

respondents aged older than 55 years and 33.33% aged 46-55 years; (2) 46 of 60 respondent 

(76.67%) were married and 23.33% were not married; (3) 39 respondents (65%) having good 

knowledge even the majority (56/67%) of them never experienced university studies and only less 

than half (43.33%) respondents had high education; (4) 66.67% respondents had worked (as 

fishermen or contractors) whereas the other 33.33% were unemployment; (5) most (70%) 

respondents has experienced stroke for 1-5 years; (6) stroke frequency was 1 times (63.33%) or 

more (36.67%); and (7) the prevalence of stroke with hemiplegi and non-hemiplegi were 55% and 

45%, respectively. Daily living activity of respondents were classified as heavy reliance (≤ 10), 

mild (11-14) and self-reliance (≥ 15). Here 27 people (45%) had the ability to perform daily living 

activity independently, 9 people (15%) with mild dependence, and 3 people (5%) were heavily 

dependence on other family members assistance.  

Statistical analysis using Pearson Chi-Square analysis indicated significant effects of 

knowledge (p<0.05) on the attitude and ability of doing daily living activities in post-stroke 

patients. This finding was consistent with the theory proposed by Siegler (2000) that there was a 

close relationship between the knowledge and degree of dependence in performing daily living 

activities in post-stroke patients. Knowledge is ability to know the process proceed in a particular 

object through sensory organs, especially eyes and ears. A knowledge-based behavior is usually 

fixed. Understanding about stroke is very important, especially for people who suffered it. The 

major problems faced by post-stroke patients in their daily living activity were move from a 

wheelchair to a bed and vice versa, walk on a flat surface, and ride and down the stairs 
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(Mikolajewska, 2012). Stroke patients should keep the pattern of their life and avoid any stress and 

excessive physical activity that might lead to the recurrence of the disease (Sunaryo, 2002). In the 

previous research Suparyanto (2012) found the relationship of the level of daily living activity with 

the level of depression in stroke patients hospitalized at the Flamboyan Pavilion Hospital, Jombang. 

The ability to perform daily living activities depends upon the potential cognitive owned by 

stroke patients Mokashi (2005). Factors affecting knowledge of a person were age, gender, and 

work. When person getting older he will have improved mental development. At a certain age, 

however, the rate of mental development was not as fast as that of occurs at teenager (Singgih, 

1998, in Henderson, 2008). Memory of a person was also affected by age. Gender can also affect 

people knowledge from the different level of access and mobility had by male and female 

individuals in some populations in education (Bahsin, 2009). Level of education and work directly 

or indirectly contributes to level of knowledge of a person. This is closely related to social 

interaction and culture where information exchange might occur (Bahsin, 2009).  

Impact of work on the health of workers was investigated by Gueorguieva (2009) using 

cross-sectional and longitudinal surveys on 9586 people for 12 years: The results showed that the 

demographic data, good habits, economic status and job characteristics influenced personal health. 

The results showed that there was a relationship between knowledge with the ability to perform 

daily living activities of post-stroke patients. Having knowledge about a disease will strive a person 

to do everything to prevent him from experiencing disease recurrence. The more knowledge 

possessed by the stroke people about the disease the better action they can do in their life to avoid 

stroke recurrent.  

 
CONCLUSION 

There is a relationship between knowledge with the ability to perform daily living activity in 

post-stroke patients in Banda Aceh. 

It is important for health policy makers to maintain knowledge and improve knowledge of 

doing daily living activity in post-stroke patients in order to prevent recurrent stroke injury and 

avoid mortality. It is also important for the nurse to improve their knowledge in medical-surgical 

stroke so that maximum services can be provided to stroke patients. 
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ABSTRACT 
 

This study is aimed to understand the impact of Murraya koenigii L. leaf extractin decreasing blood 
cholestrol level of Rattus norvegicus with hypercholesterolemia. The samples of Murraya koenigii 
L.leaf were obtained from areas around Banda Aceh. This research used completely randomized 
design methodology by using 4 treatments that included negative control, extract test with 50%, 
75%, and 95% concentrations of each sample in 6 repeations. The treatments was undertaken for 14 
days. Cholestrol level was measured on the first, eight, and twenty third day. The results of the 
treatments  indicates that the leaf extract of Muraya koenigii L. at the different concentrations 
showed the decrease of blood cholestrol level of male Rattus novergicus with  
hypercholesterolemia. 
 
Key Words: cholestrol, Rattus norvegicus, Moraya koenigii L. 
 
 
INTRODUCTION 

 
Cholesterol is part of lipid which is not hydrolyzed and a primary sterol in the tissues of  

human body. Cholesterol has a vital role because it is a primary substance in plasm lipoproteins and 

plasm membrane. In addition, it is a precursor of most of  steroid compounds (Mayes, 2003). The 

increase of  blood cholesterol level are extremely worsens health condition. This condition is 

because the fat and cholestrol in blood influencing  the pathological process of atherosclerosiswhich 

means that it causes the disease of cerebrovaskular, peripheral vascular and coronary (Kahn, 2006). 

Cholesterol in the blood was found together with triglicerides, phospholipid, and apropotein 

which createa lipoprotein. There are five types of lipoprotein in the blood plasm, Very Low Density 

Lipoprotein (VLDL), Intermediate Density Lipoprotein (IDL), Low Density Lipoprotein (LDL), 

and High Density Lipoprotein (HDL). Excesslevel of cholesterol will be transported back by 

lipoprotein which is called HDL to the heart to be degraded, and then, it is brought to vesicafellea as 

bladder acid(liquid) (Hartoyo, 2005).  

Various efforts to decreasethecholesterol level in the blood couldbe doneby using chemical 

medicine which contains decreasing lipid mixture or agentsor using traditional medicine. Therapy 

with traditional medicine has easier procedures and cheaper compared tosynthetic chemical 

medicine (Harini and Astirin, 2009). One of  the the traditional medicine often used was Murraya 

koenigii L. leaf. 
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Murraya koeniigi L. leaf is one of the plants which has been traditionally used for medicine 

in Indonesia, based onthe in vitro research, Murraya koenigii L. leaf which have been currently 

used as food  spice contains  high  antioxidant activity that can be found in the extract dissolved in 

ethanol water (1:1) which can be classified into polyphenolic compounds (Ningappa et al, 2008). 

There is a tendency that Murraya koenigii L. leaf constitutes one of the plants which impact 

positively on health based on the researches. One of the impacts is that it functions to be anti-cancer 

and inflammation (Ito etal, 2006), anti-diabetic (Hougon, 2004; Vinuthan et al 2004; Arulselvan, 

2006; Lawal et.al 2008) and anti-bacteria (Ningappa et.al, 2010). Besides, the extract of Murraya 

koenigii L.leaf has hipoglycemic activities without side effect and toxic substance ( Lawal etal, 

2008). However, the informations of its potention as curative plants to decrease cholesterol level is 

still a few. Therefore, research is needed to study further about the impacts of ethanol extract of 

Murraya koeniigi L.leaf to the cholesterol profile. 

 

MATERIALS AND METHODS 

Research Tools and Materials  

The tools used in this study wereErlenmeyer flasks, beaker glass, rotary evaporator, analytic 

digital balance, board marker, mask, glass funnel, measuring glass, gloves, geavage, 3ml spuit, 5 ml 

spuit, and rat cage (diameter 40 cm, height 25 cm). The  materials used are extract of  Murraya 

koenigii L.leaf, male Rattus norvegicus age 3 months with average body weight 163±25.26 gram, 

ethanol 96%, alumunium foil, filter paper Whatman No.1, wipes, cotton, paper labels, 

aquadest,pellet ( PTU T.79-4P), hypercholesterolemia foods (butter, coconut oil and yolk of 

domestic chicken), and rice husk shells used for the floor of  rat cage. 

 

Research Parameter 

The parameter measured in this study was the total blood cholesterol of  male 

hypercholesterolemia Rattus norvegicus which hasgiven the extract of Murraya koenigii L. leaf. 

 

Research Methodology 

This research utilized an experimental method using completely randomized design with 4 

treatments by giving ethanol extract of  Murraya koenigii L. leaf with concentration of 50% 

mL/100g body weights, 75% mL/100g body weights and 95%mL/100g body weights and negative 

control ( without giving the extract of Murraya koenigii L. leaf). Each treatment was repeated 6 

times for 4 groups of  test animal. The total number of maleRattus norvegicus used in this research 

is 24 rats. 



35 
 

Animal Teatment 

Male Rattus norvegicus suffering hypercholesterolemia were randomly selected and 

grouped into 4 groups. Each group consissted of 6 male Rattus norvegicus (six repeatatitons). 

Group  I : Hypercholesterolemianmale Rattus norvegicus (Negative control ) 

Group  II : Hyperchole sterolemian male Rattus norvegicus which was fed with the extract  

 of  Murraya koenigii L. leaf with concentration 50% mL/100 g body weight. 

Group III : Hypercholesterolemianmale Rattus norvegicus which was fed with  the extract  

 of  Murraya koenigii L. leaf with concentration of 75% mL/100 g body weight. 

Group  IV :  Hypercholesterolemian male Rattus norvegicus which was fed with the extract of 

Murraya koenigii L. leaf with concentration of 95% mL/100 g body weigh   

Hypercholesterolemian Rattus norvegicusfrom group I was not fed with the extract of 

Murraya koenigii L. leaf because it was assumed as negative control. Ethanol extract of  Murraya 

koenigii L. leaf was given everyday at 4 PM using geavage, as the pellet was given as routined food 

(PTU T79/4P) and the aquadest was given to Rattus norvegicus as drinking water ad libitum. The 

extract of Murraya koenigii L. leaf was fed to the hypercholesterolemia Rattus norvegicus for 14 

days (two weeks). During the process of this research, the activities of  the male 

hypercholesterolemia Rattus norvegicus were observed. If one of the male hypercholesterolemia 

Rattus norvegicus died because it was fed with the extract of Murraya koenigii L. leaf, then the 

Rattus norvegicus was assumed  Drop out. After the treatment process was completed, the final 

total level of cholesterol of Rattus norvegicus was checked on the 23rd day by using strip 

cholesterol. This checking was done to understand the effect of Murraya koenigii L leaf extract in 

decreasing cholesterol level of male hypercholesterolemia Rattus norvegicus with different doses. 

 

Data Analysis 

The data was analized using parametrix test, that is one way Anova test (Analysis of varian). 

Then, statistical level was used (P> 0.05) to determine the homogeneous and there is a difference at 

the level of significance of 5%, the analysis was, then continued with Tukey test to determine 

treatment groups which were obviously different. 

 

RESULTS AND DISCUSSION 

Based on the result of this research which looks at the impact extract of Murraya  koenigii 

L. leaf on lowering blood cholesterol level of male Rattus norvegicus, it is known that feeding male 

Rattus norvegicus with the extract of Murraya koenigii L leaf indeed increased cholesterol level of 

male Rattus norvegicus. The result of One Way Anova with the significant level of 5% (Sig = 
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0,032) indicated that there were obvious impacts on every treatment in terms of lowering blood 

cholesterol of male Rattus norvegicus.The avarage blood cholesterol level from every treatment was 

shown in Table 1. 

 

Table 1. Avarage blood cholesterol level of male Rattus norvegicus after and before treatment. 

Treatment Pre-cholesterol 
level 

Hypercholesterol 
level Post-cholesterol level 

P0 (Hypercholesterolemia 
feed+aquadest) 

153.33 176.67 205.00 

P1(Cholesterolemian feed + 
extract of Murraya koenigii 
L (50% mL/100g of 
physical weight 

149.75 194.00 205.00 

P2 (Cholesterolemia feed + 
extract of Murraya koenigii 
L. (75% mL/100g of 
physical weight) 

134.25 174.00 126.50 

P3(Cholesterolemia feed + 
extract of Murraya Koenigii 
L. (95% mL/100g of 
physical weight) 

137.00 185.67 142.67 

 

The decrease of blood cholesterol level occurs at  male Rattus norvegicus which were 

treated with the extract of Murraya koenigii L.leaf with a dose of 50% mL/100gr of physical weight 

(P1=51.25 mg/dL), 75% mL/100gr of physical weight (P2=47.5mg/dL) and 95% ml/100gr of 

physical weight,(P3=43mg/dL). However, at the negative control treatment (P0) did not occur the 

decrease of blood cholesterol given the extract of Murraya koenigii L.leaf. The decrease of 

cholesterol level brought aboutby treatment of the extract of Murraya koenigii L.leaf can induce the 

change of the cholesterol level up to the normal rate, that is, P1= 142.75mg/dL, P2=126.5mg/dL 

and P3= 142.67mg/dL. According to Malole and Pramono (1989), the concentration of the blood 

cholesterol level of male Ratus norvegicus classified to be a normal rate ranging from 40 to 

130mg/dL. However, the condition of  hypercholesterolemia can occur if the condition of blood 

cholesterol>130mg/dL. The result of Tukey at the signifant level of 5% (P< 0.05) indicated that 

there was anobvious difference between the negative control treatment (P0) with the treatment 

given the extract of Murraya koenigiiL. Leaf with the dose of 50% mL/100g of physical weight 

(P1=75% mL/100gr of physical weight, (P2) and 95% mL/100g of physical weight (P3). However, 

P0 is not obviously different from P3 (table two). It is predicted that there is a tendency that the 

higher the dose is given, there is a less increase in blood cholesterol level, so that it is highlighted 

that there is no obvious difference between P3 and P0 which were not given the extract of Murraya 

koenigii L.leaf. If the dose which is given from a rat of 50% to 75%, the blood cholesterol level will 
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decrease to near the normal blood cholesterol, so that it highlighted that there was no obvious 

difference between P1 and P2. This means giving the extract of Murraya koenigii L. leaf from low 

dose to high dose (50%-95% mL/100gr of physical weight) can affect to decrease blood cholesterol 

level of male hypercholesterolemian Rattus norvegicus. 

 

Table 2.Result of Tukey test on lowering blood cholesterol level for each of the treatment of Rattus 
norvegicus 

Note : superscript which were the same indicates that there is no obvious 

 

Based on the result of phytochemical test, it was found out that the extract of Murraya 

koenigii L. Leaf continued alkaloids, steroids, flavonoids, tanninsandphenolic. According to 

Palaniswamy et al.(2003), the extract of Murraya koenigii L.leaf also contained α-tocopherol, β-

carotene and lutein. The secondary metabolites constitutes a mixture of anti-oxidant which can 

preclude the cholesterol increase in the blood. Furthermore, Tandon et al.(2005) also stated that 

anti-oxidant could preclude the increase of blood cholesterol through the delivery of one or more 

electrons to free radicals as a cause of hypercholesterolemia. If the cholesterol level in the blood 

surpassed the normal level limit, the cholesterol can stick to arteries so that it narrows the arteries 

which results in increase of blood tension. 

Anti-oxidant which is a type of alkaloids acquiring from Murraya koenigii L.leaf contains 

some mixtures which was able to preclude the increase in blood cholesterol. Some studies found out 

that substances which were acquired at Murraya koenigii L. Leaf were as follows:Mananimbine, 

grinimbine and two new carbazole alkaloids: isomahanimbine and koenimbine. The statement was 

supported by Tachibane et.al (2001), which stated that there were 5 types of carbazole alkaloids 

which was isolated from the extract of methylene chloride (CH2 Cl2), that is, euchrestine B, 

bismurrayafoline E, mahanine, mahanimbichine and mahanimbine. According to Ramsewak et.al 

(1999), mahanimbine is a type of carbazole alkaloids which can highlightthe activities of anti-

Treatment Lowering blood cholesterol level (mg/dL) 
(X ± SD) 

P0 (Hypercholesterolemia feed +Aquadest) -28.33ª  ± 48.501 

P1 (Hypercholesterolemia feed+extract of 
Murraya koenigii L 50% ml/100g of physical 
weight) 

51.25b  ± 28.860 

P2 (Hypercholesterolemia feed+extract of 
Murraya koenigii L. of 75% ml/100g of physical 
weight) 

47.50b ± 30.512 

P3 (Hypercholesterolemia feed+extract of 
Murraya koenigii L. of 95% ml/100g of physical 
weight) 

43.00 ªb ± 13.856 
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oxidant at Murraya koenigii L. Accordingly, mahanimbine is assumed to be able to lower blood 

cholesterol level of Rattus norvegicus. According, to Marks (2000), this decrease occurs by 

precluding the enzyme activities of HMG-KoA reductase which play a rolein the reduction of 

HMG-KoA to be mefalonat funtioning to form cholesterol. However, so far, it has not been found 

out yet how much mahanimbine level can be detected in Murraya koenigii L.leaf. Other sorts of 

mixture which functions to lower blood cholesterol level are polyphenol or flavonoids by inducing 

the excretion of bile acid sand lowering the density of (viskositas) blood so that it avoids sediment 

of fat at blood vessels(Carvajall-Zarrabel et.al, 2005). According to Dorfman et.al (2004), the 

decrease of cholesterol was brought about by high density lipoprotein (HDL) or cholesterol which 

was synthesized in heart and small intestine. HDL functioned to bring free cholesterol from blood 

vessels and other tissues heading to liver. Then, the organ of liver will secretive it through bile. 

Several studies (Galton and Krone, 1991) highlighted that the utilization of anti-oxidant which 

contained active mixtures which precluded hypercholesterolemia will put pressure on the cluster of 

LDL which was oxidated  at the wall of blood vessels, preclude the restoration of tissues fat and it 

can increase in spending by the liver through thebile. According to Robbins and Kumar (1995), the 

mixture would inbihit the enzhyme of hydroksilase and reductase which was needed y HMG-KoA 

to become ‘mevalonat’ so that the production of cholesterol would be inhibited. 

The increase of blood cholesterol level accured at the negative control (P0 was indicated 

with minus)because the extract of Murraya koenigii L. which contained the mixture of  

hypercholesterolemia preclude. Negative control process was only fed with the 

hypercholesterolemia feed (butter, coconut oil, yolk of country chicken), pellet PTU T79-4P) and 

aquadest so that the blood cholesterol level increased. According to Grundy(1991), the increase of 

blood cholesterol was played by Low Density Lipoprotein (LDL) which was directly secreted by 

the liver which atherogenic or bad cholesterol. LDL can easily stick to blood vessels so that it 

increased the amount of cholesterol spreading in the blood and can bring about 

hypercholesterolemia. Besides, the food factor, hypercholesterolemia of human beings can be 

brought about by the response of the body, such as physical weight, age, disturbance of metabolism, 

emotional stress and genetic disorder. 

Condition of hypercholesterolemia of the animals, male Rattus noervegicus can be caused 

by feeding with yolk, coconut oil, butter, which had been heated. Cholesterol feed which is fed to 

male Rattus norvegicus every day couldincrease cholesterol level of male Rattus norvegicus blood 

and hypercholesterolemia (Concentration of blood cholesterol >130 mg/dL). However, cholesterol 

feed which was fed every day can bring about the death on the animal used in the research. 

According to Prasetyo et.al(2003), this death is assumed as a result of acute cholesterol poison. The 



39 
 

death of animals can be used by treatment of cholesterol feed which was fed with the wrong way so 

that the feed which was fed by geavage did not enter the uterus but it enteredrespitory track. 

Besides, the animal condition which was weak at the time of hypercholesterolemia could also 

constitute the factor leading to the death of the animals. The weak animals can be a target of 

cannabolism of strong animals because the place was dominated with the strong animals. In fact, 

the factor of feed (pellet/PTU T79-4P) and Aquadest  which were provided were sufficient. 

 

CONCLUSION 

On the basis of the research that had been conducted, it can be concluded as follows : 

1. The extract of Murraya koenigii L. Leaf was potential to decrease the blood of the Rattus 

norvegicus. 

2. The extract of Murraya koenigii L.leaf with a dose of 50% ml/100gr of physical weight lower 

more blood cholesterol as much as 51.25 mg/dL compared with the dose of 75% ml/100gr of 

physical weight.. 

3. Feeding with the extract of Murraya koenigii L. leafwith a dose of 50%-95% ml/100gr of 

physical weight could bring about the effetiviness to lower the total blood cholesterol level of 

male Rattus norvegicus. 
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ABSTRACT 

This research aimed to know the carbohydrate distribution in small intestine of Asian Palm Civet 
(Paradoxurus hermaphroditus). Explorative design was applied to the research of four civets. 
Purposive sampling was used to catch the civets. Duodenum, jejunum, and ileum were made into 
histological slide in paraffin method and stained in PAS. Data was analyzed descriptively and 
presented in tables and figures. Carbohydrate distribution of PAS staining appeared in magenta color 
on striated border, goblet cell, Lieberkuhn gland, and Brunner gland. 

 
Key Words: Paradoxurus hermaphroditus, civet, small intestine, and carbohydrate distribution. 

 
INTRODUCTION  

Asian Palm Civet (Paradoxurus hermaphroditus) (Wilson and Reeder, 2005) is an animal of the 

order of Carnivore and also called omnivore because of its habitual eating (Joshi et al., 1995). However 

it dominantly consumes fruits than others, so tend to be referred as frugivore (Mudappa et al., 2010). 

Small intestine consists of three segments, such as duodenum, jejunum, and ileum. Its functions 

are digest, secret, and absorp the end of consumed food substances (Ham, 1974). One of the absorbed 

nutrient by small intestine is carbohydrate (Murray et al., 2009). Carbohydrate produces energy, builds 

cells and tissues structure, and as carbon raw materials to synthesize other organic molecule (Campbell 

et al., 2009). It can be found as the free form or bound with protein and lipid (Murray et al., 2009). 

Carbohydrate distribution in small intestine can be observed by making histological slide in PAS 

staining (Stevens and Lowe, 1992). 

Most of the research of civet that have been reported regard to its distribution and ecology. 

Carbohydrate distribution research in small intestine of civet has never done. This is the base of this 

study. The result is expected to provide new information and can be a guide for further research. 

 

MATERIALS AND METHODS  

Explorative design was applied to the research of four civets. Purposive sampling was used to 

catch the civets. Using 10 ml of chloroform, the civets were euthanized. Then, duodenum, jejunum, and 
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ileum were taken out to proccess into histological slide in parrafin method. The slides were dyed in 

PAS staining that refer to Gridley (1960). Because of that, the carbohydrate distribution can be 

examined under microscope. 

Carbohydrate in small intestine characterized by the presence of magenta color. Then, score 

giving subjectively based on color intensity in three categories, i.e. negative (-), low (+), and high (++) 

which refer to Rahmi (2008). Determination of color intensity using Color Schemer Studio v2.1.0 

application. Data was analyzed descriptively and presented into table and figures. 

 

RESULTS AND DISCUSSION 

Magenta color appeared on striated border (Figure 1), goblet cells (Figure 2), Lieberkuhn gland 

(Figure 2), and Brunner gland (Figure 2) in the small intestine of civet. The color intensity of each part 

can be seen in Table 1. It shows the location of neutral carbohydrate distribution. According to 

Brancoft and Gamble (2008), complex carbohydrate or glikokonjugat is divided into two groups, such 

as neutral and acid carbohydrate. Both of them can be distinguished according to existence of acid 

groups such as carboxyl and sulfate. 

PAS staining is used to detect the type of neutral carbohydrate in the tissue (Brancoft and 

Gamble, 2008). Examples of the neutral carbohydrate are glycoprotein, glycolipid, and mucin 

(Kiernan, 1990; Brancoft and Gamble, 2008). Stevens and Lowe (1992) revealed that magenta color 

which appears in the slide caused by transformation of 1,2-glycol that contained in the sugar group into 

aldehyde residue. Then, the residue reacts with Schiff reagent and yields magenta color. 

         
Figure 1. Carbohydrate distribution on striated border. (a) duodenum, (b) jejunum, and (c) ileum. 400x 

magnification. PAS staining 
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Figure 2. Carbohydrate distribution on goblet cells (G) located in villi and Lieberkuhn gland (L); Brunner gland 

(B) and Brunner duct (D). 400x magnification. PAS staining 
 

Because of its outer layer contains of glycocalyx, the striated border colored by PAS. High 

intensity shown on striated border of ileum (Table 1) because there are more goblet cells in ileum than 

others. Stevens and Lowe (1992) revealed that glycocalyx that contains mucin produced by goblet cells 

will appear in magenta color if it is daubed in PAS staining. 

Goblet cells that were found in both of epithelial cells and Lieberkuhn gland positive against 

PAS staining, especially in cytoplasm and gland lumen filled by mucus (Figure 2). Ham (1974) stated 

that the goblet cells produce mucus that contains mucin and has a primary function to protect its 

epithelial lining from injury. Balqis et al. (2007) also stated that goblet cells synthesize and secrete 

mucus that contains mucin. According to Rahmi (2008), neutral carbohydrate is one of important roles 

in cells and tissues structure, and also forms mucus that occurs in them. 

 

Table 1. Magenta color intensity in small intestine of P. hermaphroditus 

No. 
Segments of 

small 
intestine 

Distribution Color 
Intensity 

1. Duodenum 

Striated border + 
Goblet cells + + 
Lieberkuhn gland + + 
Brunner gland + + 

2. Jejunum 
Striated border + 
Goblet cells + + 
Lieberkuhn gland + + 

3. Ileum 
Striated border + + 
Goblet cells + + 
Lieberkuhn gland + + 

Note: (+) = low intensity; (+ +) = high intensity 
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Magenta color also appeared on cytoplasm and lumen of Brunner gland (Figure 2). Brunner 

gland composed by mucous cell. It shows that Brunner gland of P. hermaphroditus synthesizes and 

secretes mucus that contains neutral mucin. Brancoft and Gamble (2008) stated that the neutral mucin 

composed by monosaccharide such as mannose, galactose, and galaktosamin. Neutral mucin was found 

on Brunner gland of duodenum. 

 

CONCLUSION  

Neutral carbohydrate distributed on striated border, goblet cells, Lieberkuhn gland, and Brunner 

gland. The magenta color intensity that shown on striated border of ileum is higher than in duodenum 

and jejunum. Magenta color that shown on goblet cells and Lieberkuhn gland have same intensity in all 

segments of small intestine. Magenta color that shown in Brunner gland of duodenum has high 

intensity. 
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ABSTRACT 

Changes in the structural appearance of the optic nerve head (ONH) and retinal nerve fiber layer 
(RFNL) have been reported to procede the development of visual field loss in glaucoma. Detection 
of the ONH dan RFNL damage is, therefore, crucial for early diagnosis of glaucoma in patients 
suspected of glaucoma. The aim of this study was to compare ONH measurement obtained by 
Funduscopic Photography and Stratus OCT in patients suspected of glaucoma. The observational 
cross–sectional study included 56 eyes of 28 patients suspected of glaucoma. Informed consent was 
obtained from all subjets. All subjects had a negative history for systemic diseases such as diabetes 
mellitus and hypertension, and underwent complete ophthalmic examination covering slit-lamp 
examination, dilated funduscopic examination, gonioscopy, perimetry, non–contact 
pneumotonometry, funduscopic Photography, and ONH imaging using stratus OCT. The results 
showed that Cup/Disc ratio measurement by stratus OCT was compared with Funduscopic 
Photography assessment to patients suspected of glaucoma with statistic test are obtained sensitivity 
84,4% and specificity 83,3%. It can be concluded that the OCT (stratus OCT, Carl zeiss) showed 
good sensitivity and specificity in ONH measurement in patients suspected of glaucoma for 
detection of early glaucomatous damage and might provide clinically relevant information for 
diagnosing and monitoring glaucoma patient 

Key Words: glaucoma, ONH, OCT, Adam Malik 

 

INTRODUCTION 

Several methods are employed for evaluating ONH abnormalities (Akiyasu et al, 2003). 

Qualitative assessments include clinical examination and photography, while quantitative 

assessments involve glaucoma imaging modalities such as Optical Coherence Tomography (OCT) 

(Kanamura et al., 2003). Qualitative assessments take into consideration numerous ONH findings, 

some of which (such as disc hemorrhages) cannot be quantified, but they are highly subjective and 

have large interobserver variability. Quantitative assessment, conversely, insure objective 

measurement, even in the hands of non-expert operators, quantitative analysis could potentially 

improve our ability to detect small changes over time that might go undetected by qualitative 

evaluation. A patient suspected of glaucoma is defined as an adult who has one of the following 

findings in at least one eye: an optic nerve or nerve fiber layer defect suggestive of glaucoma 

(enlarged cup/disc ratio, asymmetric cup/disc ratio, notching or narrowing of the neuroretinal rim, a 
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disc hemorrhage, or suspicious alteration in the nerve fiber layer), a visual field abnormality 

consistent with glaucoma an elevated IOP greater than 21 mm Hg. The aim of the study was to 

compare ONH measurement obtained by Funduscopic Photography and Stratus OCT in glaucoma 

suspect patients. 

 

METHODS 

The observational cross–sectional study included 56 eyes of 28 patients suspected of 

glaucoma. Informed consent was obtained from all subjects. All subjects had a negative history for 

systemic diseases such as diabetes mellitus and hypertension, and underwent complete ophthalmic 

examination covering slit–lamp examination, dilated funduscopic examination, gonioscopy, 

perimetry, non–contact pneumotonometry, funduscopic photography  and ONH imaging using 

stratus OCT. Topographic ONH analysis by stratus OCT software provided measurement of the 

optic disc area, cup area, rim area, cup/disc area ratio, cup/disc horizontal ratio and cup/disc vertical 

ratio. Funduscopic photography was obtained annually after maximal pupil dilation using a Top 

Con Camera (Canon). Each photograph of optic disc area was graded as glaucomatous or normal 

based on the presence or absence of neuretinal rim thinning, or excavation and/or undermining of 

the cup characteristic of glaucoma. Also cup/disc ratio asymmetry of >0.2 was noted. Statistical 

significance was assessed by Chi square and Fisher Exact test for discrete variable using SPSS 

version 14. 

 

I. RESULTS AND DISCUSION 

Topographic ONH analysis by stratus OCT in glaucoma suspect patients was compared with 

ONH normative data from those obtained by Dacosta et al. (2008). The optic disc topographic 

measurement showed that cup area less than 0.79 mm2, 0.79-0.94 mm2 and more than 0.94 mm2 

were found in 27 (48.21%), 11 (19.65%), and 18 (32.14%) subjects, respectively. Disc area less 

than 2.55 mm2, 2.55-2.72 mm2, and more than 2.72 mm2 were recorded in 33 (58.93%), 12 

(21.43%) and 11 (19.64%) subjects. Rim area less than 1.69 mm2, 1.69-1.86 mm2 and more than 

1.86 mm2 occurred in 41 (73.22%), 6 (10.71%), and 9 (16.07%) subjects. Cup/Disc ratio 

measurements obtained by Stratus OCT were also compared with those obtained by Funduscopic 

Photography assessment with 84.4% sensitivity and 83.3% specificity. 

Glaucoma is a leading cause of irreversible but preventable blindness worldwide. According 

to several epidemiological studies, at least half of all glaucoma patients are undiagnosed. While 

currently there is insufficient evidence to determine whether population screening could be useful 

clinically and cost-effective, it seems that some subgroups could get benefit from early disease 
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recognition and treatment, reducing vision-related impairment and increasing quality of life. 

Previous studies have shown that morphological changes to the ONH and retinal nerve fiber layer 

(RFNL) might precede visual field defects.  

 

CONCLUSION 

Measurement of the ONH using status OCT (Carl zeiss) showed good sensitivity and 

specificity in detection of early glaucomatous damage in the patients suspected of glaucoma and 

might provide clinically relevant information for diagnosing and monitoring glaucoma patients.  
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ABSTRACT 

A research which aim to determine the effect of probiotics and acidifier supplementations in the fermented 
diet on growth of broiler chickens have done  in the Laboratory of Experimental Farm, Animal Husbandry 
Department, Faculty of Agriculture, University of Syiah Kuala-Darussalam, Banda Aceh from November 14 
until January 18, 2013. This research used 200 chicks of broiler, strain Cobb unsex. The research was 
designed by a complete randomized design consisting of 4 treatments and 4 replications. The treatment of 
probiotics and acidifier supplementations in fermented diet were : 0% (A), 0,1% (B), 0,2%(C) and 0,3%(D). 
Parameters were final weight, weight gain, feed conversion, feed efficiency and mortality. Data was 
analyzed by analysis of variance (ANOVA) and continued by Duncan Multiple Range Test  if significant 
effect was detected. The result showed that differences in supplementation of probiotics and acidifier 
significantly affected (P<0,01) on final weight, weight gain, feed conversion and feed efficiency. However, 
there was had no significantly effect on rate of feed consumption. In conclusion, the result of present 
study showed that the combination of probiotics and acidifier supplementations in fermented diet 
had a best impact on broiler growth and it was also decreased mortality of chicken. 

 
Key Words: broiler, feed fermentation, probiotics, acidifier 
 

INTRODUCTION 

Broiler chickens has become popular among the people of Indonesia as a source of animal 

protein that is economically cheaper than beef. This condition gives a positive value of broiler 

chicken farm that is growing rapidly in city and rural areas so as to contribute to economic 

development. However, the main problem in increasing the production of broiler chickens is low 

feed efficiency and health disorders, especially disorders of pathogenic microorganisms such as 

Escherichia coli and Salmonella sp which inhibits the growth process.  

Based on the above problems, it is necessary to attempt the use of feed additives in the diet 

can stimulate the production by increasing the digestibility and improving the metabolism of ration.  

One of strategies that are safe and effective is the utilization of fermented diet contained probiotics 

and acidifier in broiler rations. Probiotics are live microbial food supplements in the form of 

bacteria, fungi or yeast which can be advantageous for its host by improving the microbial balance 

in the digestive tract of poultry (Soccol et al., 2010). It was also well known that meat quality of 

broiler was better when probiotics were fed in the water and diet instead of only in the diet (Zhang 

et al., 2006: Kabir, 2009). Other supplemental materials that are often used in poultry feed is 
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acidifier. This supplement is a synthetic material or can be natural materials and works to increase 

the digestibility of feed ingredients and suppress the growth of harmful microbes in the digestive 

tract of poultry (Apata, 2008). Acidifier can control the pH of the digestive tract of poultry and then 

Salmonella and Escherichia coli bacteria can not live in the digestive tract so that broilers can grow 

optimally. In addition the use of fermented feed will increase the availability of nutrients in ration . 

Previous study found that the efficiency of acidifier fed to chickens increases in the presence of 

probiotic lactic acid bacteria and a prebiotic (Mountzouris et al., 2007). 

It is expected that with the use of a combination of probiotics supplementation and acidifier 

in fermented diet able to streamline the use of feed, improving metabolism and increasing the 

production that will affect the growth of broiler chickens.  

 

MATERIAL AND METHODS 

This Research has been conducted at the Field Laboratory of Animal Science, Faculty of 

Agriculture, University of Syiah Kuala, Aceh-Indonesia for 35 days. The research material used in 

this study was 160 day-old chick (DOC)  of  Cobb broiler strains. Basal diet was a commercial diet  

CD) for broiler (N511 Hy–provit produced by PT. Charoen Phokphan) and fermented diet (FD) 

were formulated by  rice bran, corn , coconut cake  and fermented for 15 days. Feed supplements 

were probiotics and acidifier. The study design used was completely randomized design with 4 

treatments and each treatment be repeated 4 times (each experimental unit consisted of 10 DOC. 

Research treatments were: (A) commercial diet (50%)+fermented diet (50%)+probiotics and 

acidifier 0%, (B) commercial diet (50%)+fermented diet (50%)+probiotics and acidifier 0.1%, (C) 

commercial diet (50%)+fermented diet (50%)+probiotics and acidifier 0.2% and (D) commercial 

diet (50%)+fermented diet (50%)+probiotics and acidifier 0.3%. Parameters measured were weight 

gain, final body weight, feed intake, feed conversion, feed efficiency and mortality. 

 
Table 1. Composition of  broiler diet  

No Materials  
Total diet component in treatments ( % ) 

A B C D 
( control ) ( 0,1% ) ( 0,2% ) ( 0,3% ) 

1 Commercial diet* 90 89.9 89.8 89.7 
2 Fermented diet 10 10 10 10 
3 Acidifier 0 0.05 0.10 0.15 
4 Probiotics 0 0.05 0.10 0.15 
  Total 100 100 100 100 

Crude fiber 5.475 5.47 5.465 5.46 
  Protein 21.24 21.22 21.20 21.18 
  Fat 5.15 5.14 5.145 5.135 
  Ash 6.52 6.515 6.51 6.50 

** Commercial diet of broiler  was N511  Produced by PT. Charoen Pokphan. 
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RESULTS AND DISCUSSION 

The achievement of growth and final body weight is an important measure to evaluate the 

success of broiler farm management. This present study showed that the supplementation of 

probiotics and acidifier on a mixture of commercial and fermented diet significantly increased (P 

<0.01 ) on final body weight of broiler chickens. Increasing in level of probiotics and acidifier 

supplementations in the feed mixture caused the increasing in the growth rate of broilers. 

According to Jin et al. (2010) the use of probiotics in poultry diet fixed the performance of 

broiler which includes the average live weight, feed conversion and reduced mortality. In addition, 

supplementation of acidifier in poultry diet resulted a positive effect on growth, control the balance 

of microflora, stimulate the activity of enzymes in digestive tract, improve feed digestibility and 

increase on poultry production (Brzóska et al., 2013: Ogunwole et al., 2011: Nava et al., 2005). 

Previous result showed that the ideal level of acidifier supplementation to improved performance of 

broiler was less than 0.5%. In general, the ideal dose of commercial acidifier in diet ranged from 

0.2% to 1% impact on the improvement of broiler growth during the maintenance of 35 days 

(Eidelsburger and Kirchgessner, 1992). 

 

Table 1. Average of final body weight  of broiler per week (gram) after feeding on mixture 

a,b,c= means within the same column with different superscript are significantly different (P<0.01) 

 
 
Table 2. Average of body weight gain of broiler per week (gram) after feeding on 

mixture diet contained probitic and acidifier. 

a,b,c= means within the same column with different superscript are significantly different (P<0.01) 

(n) 
Treatments 

A  
(0 %) 

B 
 (0,1 %) 

C 
 (0,2%) 

D  
(0,3%) 

1 1890.86 1955.29 1986.38 2154.57 
2 1875.33 2051.86 1964.43 2147.71 
3 1931.38 1981.29 1959.86 2114.43 
4 2018.13 2066.50 2023.83 2206.00 

Mean 1928.92a 2013.73a 1966.11a 2155.68b 

(n) 
Treatments 

A  
(0 %) 

B 
 (0.1 %) 

C  
(0.2%) 

D  
(0.3%) 

1 370.73 383.54 389.50 423.19 
2 367.51 402.87 384.97 421.80 
3 378.78 388.72 384.17 414.99 
4 396.21 405.84 396.85 433.62 

Means    378.30a 395.24a 388.87a 423.40b 
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Although there was no change in the amount of feed consumption, a positive effect of 

probiotics and acidifier supplementation in fermented diet of broiler was observed where the value 

of feed conversion rate (FCR) on diet containing probiotics and acidifier was higher than control 

(A). In line with the FCR. Effect of probiotics and acidifier supplementation in fermented diet also 

showed that the lowest value of feed efficiency was observed in treatment A but feed efficiency on 

broiler was highest in treatment D (Table. 3 and 4). 

In poultry feed technology, the use of probiotics intended as appetite enhancer a growth 

promoter, modulation of intestinal micro flora, pathogen inhibition and development of immune 

response of poultry. In addition. acidifier required to maintain the condition of the digestive tract of 

poultry that metabolic processes are not disturbed by the activity of pathogenic bacteria so that the 

chickens can grow optimally (Mountzouris et al., 2007). 

 

Table 3. Average of feed conversion rate (FCR) of broiler during 35 days after feeding on      
                 mixture diet  contained probitic and acidifier. 

a,b,c= means within the same column with different superscript ay different are significantly  different 
(P<0.01).   

                 
Table 4. Average of feed eficiency  of broiler (%) during 35 days after feeding on mixture diet  
                contained probitic and acidifier 

 

a,b,c= means within the same column with different superscript are significantly different  (P<0.01). 
 

Most of acidifiers for feeding supplement are acids included in feeds in order to lower the 

pH of the feed, gut and microbial cytoplasm thereby inhibiting the growth of pathogenic intestinal 

micro flora (Veeramani et al., 2003). This inhibition reduces the microflora competing for the host 

 (n) 
Treatments 

A  
(0 %) 

B   
(0.1 %) 

C  
(0.2%) 

D  
(0.3%) 

1 1.66 1.57 1.50 1.48 
2 1.64 1.59 1.59 1.55 
3 1.65 1.64 1.64 1.53 
4 1.60 1.59 1.59 1.44 

Mean  1.63b 1.60ab 1.58b 1.50a 

(n) 
Treatments 

A 
(0 %) 

B 
(0.1 %) 

C 
(0.2%) 

D 
(0.3%) 

1 60 64 66 67 
2 61 63 63 65 
3 61 61 61 65 
4 63 63 63 70 

Mean 61a 63a 63a 67b 
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nutrients and results in better growth and performance of the chicken. These results proved that 

probiotics and acidifier supplements provided benefits through increased feed efficiency and broiler 

growth fed on fermented diet which was formulated by local materials. 

 

CONCLUSION 

The use of fermented diet and commercial for broiler with the addition of probiotics and 

acidifier provide benefits to improve feed efficiency. Supplementation of probiotics and acidifier 

increased the performance of broiler. From this study it can be recommended that the use of a 

mixture of probiotics and acidifier in fermented diet was 0.1-0.3%. 
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 ABSTRACT  
 
Termite Coptotermes curviganathus is one of important pests of coffee plant. These pests 
wound and destroy plant parts (roots, stems) that finally cause the death of the infected plant. 
Population of termite colonies is affected by food sources and queen age and the 
environmental conditions. This research aimed to study coffee plantation as a potential 
habitat for the growth and development of termite C. curvignathus indicated by colony 
population, size, and cruising range of the termite. Triple mark recapture technique was used 
to predict the termite C. curvignathus colony population size. The results showed that large 
and small colonies existed in Block I by 46.15% and 53.85%, respectively. Block II was 
occupied by 25% of large colonies and 75% of small colonies of population. Meanwhile, 
60% of large colonies and 40% of small colonies were found in Block III. The crushing 
ranges of Termite C. curvignathus were 84 m in block I, 91 m in block II and 74 m in block 
III. 
Key Word: colony, foraging, C. curvignathus, habitat 

 

INTRODUCTION 

Aceh Tengah district producing coffee, a commodity which contribute directly to 

increase state revenues  up to U.S. $ 500 million per year, in the period 1994-1998. Various 

obstacles have been experienced in cultivating this plant, one of them is an insect called 

Coptotermes curvignathus. This insect physical damage coffee plants  from the roots to the 

stem of the plant, resulting in inhibition of plants to absorb nutrients and water from the soil. 

C. curvignathus attack on coffee plant is difficult to know at the early stage of coffee growth. 

However,  these insect can be determined after building a tube wanderer of earth materials on 

the stems of plants that serve as sources of trails for eating. The dameging effect of C. 

curvignathus  on coffee plants will directly effect to the national economy. Through this 

research, the optimal habitat conditions for the growth and development of the termite C. 

curvignathus will be identyified, so the anticipation of these insect can be done as early as 

possible through environmental modification. 

 

MATERIALS AND METHODS 
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Installation Observation Station 
Construction of observation stations to dig as deep as 15 cm wide and 5 cm. 

Polivinylchoride pipe (PVC) size of Ө 3 inches, inserted in a vertical position on every hole 

that has been prepared and closed with the filter (water strainer) the size of  the pipe surface. 

A month later the observation station which has been attacked by termites marked to be used 

as observation stations. 

Termite Species Identification 

Termites were collected from observation stations Subdistrict Bebesen  District Aceh 

Tengah and identified at the Laboratory of Plant Pests   Faculty of Agriculture Syiah Kuala 

University. 

Population size estimation Termite Colony C. curvignathus 

Methods triple mark recapture technique (Begon 1979) used in this experiment with 

the following phases. 

The First Stage 

Bait of worm-eaten wood collected. Termites were separated from the soil materials 

and calculated the amount. Staining termites by using tissue paper (Whatman No.1)  

dipped in a solution of neutral red  0.25%. Tissue paper is fed to termites for 3 days to obtain 

termites blue and red (Harahap et al. 2005). Termites that have colored recalculated and 

released to the observation station as the first collection. A week later observed by capturing 

termites are colorless and colored 

The second stage 

Termites collection in the first phase, stained with Neutral red and Nile Blue A. Then 

again released into the initial observation station was arrested. A week later observed. 

Observation time interval between each phase is 10 days. 

The third stage  

Designation, release and capture of termites to the third stage of the procedure is repeated as 

the first and second stages. Estimation of population size used method of termite colonies 

Begon, namely:  

N = (Σ Mi ni) / [(Σ mi) +1] 

Description: N = population size, SE = standard deviation, ni = number of termites 

captured in the capture of the i, mi = number of marked termites and arrest caught on to i, Mi  

number of marked termites until arrests to i. 

 
Cruising Range Termites Coptotermes curvignathus. 
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Termites C. curvignathus of two observation stations of each block (I, II, III) collected 

separately and characterized by means feeding using Whatman paper No. 1 and soaked in a 

nile blue 0.0 5% and neutral red 0.25%. Termites are colored red and blue have been released 

back into the original observation stations where termites collected. Observation of cruising 

is done at each point of observation stations on each block. To determine the maximum 

cruising observed from the nearest observation station to the farthest. 

 
RESULTS AND DISCUSSION 

Identification of termite species  

 
Table 1. Identification of termite species of the coffee plantation observation stations in 

Subdistrict Bebesen the District Aceh Tengah District 
Block  Total Station Observations Spesies Termite 
I 30 Coptotermes curvignathus 
II 30 Coptotermes curvignathus 
III 30 Coptotermes curvignathus 

 

2. The Population size Termite Colony Coptotermes curvignathus 

Table 2  Termite colony population size C. curvignathus of coffee plantations  
Subdistrict Bebesen Central Aceh District 

No Block Total 
Colony Size Population             Area (m2) 

I 13             25.204 
 

  2.500 
II 12     14.558     2.500 
III 15 39.152 2.500 

Total 40 78.914               7.500 
 
 

 
Figure  3  C. curvignathus termite colony population size colony termite in the  block I  
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Figure 4   C. curvignathus termite colony population size in the block II 

 

Figure 5 C. curvignathus termite colony population size in the block III 

 Ability Termites Cruising Coptotermes curvignathus  
 

 

Figure  6 Linear distance C. curvignathus termites roaming in the block I 
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Figure 7. Linear distance C. curvignathus termites roaming in the block II 

 
 

 

Figure 8. Linear distance C. curvignathus termites roaming in the block III 

 

DISCUSSION 

Identification of termite species  

Identification species of termites damaging coffee plants in Sub District Bebesen  

Aceh Tengah District based on termite identification key (Tarumingkeng 1992) (Table 1). 

The results show that identification all examples of termites collected from observation 

stations on the block I, II and III in the coffee plantation Bebesen Subdistrict of Aceh Tengah 

District is Coptotermes curvignathus Holmgrem (Figure 9). 
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Figure 9. Termite C. curvignathus (a) the worker caste, (b) the soldier caste  
collected from observation stations in the Bebesen of Sub District coffee 
plantations Aceh Tengah of District. 

 
Termite species identified by the key of Tarumingkeng (1971). C. curvignathus pests 

that damage crops of coffee in the coffee plantations of Aceh Tengah District of Bebesen Sub 

District has the following morphological. Termite species identified by the key of 

Tarumingkeng (1971). C. curvignathus pests that damage crops of coffee in the coffee 

plantations Bebesen of Sub District Aceh Tengah of District has the following morphological  

warrior caste has a yellow colored head. Antennae, labrum and pronotum pale yellow. Round 

head shape and is longer than the width of the head. has a wide fontanelle. The antenna 

consists of 15 segments: The second segment and the fourth segment of the same length. 

Mandibel curved at the tip. Limits on the portion of the right side mandibel like a flat surface. 

Head length and 2.46 to 2.66 mm mandibel. Head length 1.56 to 1.68 mm without mandibel. 

Head width 1.40 to 1.44 mm. Pronotum width 1.00 to 1.03 mm and 0.56 mm long. 5,5-6 mm 

body length. The abdomen is covered with spines resemble hair. The abdomen is white and 

yellowish.  

 

Population size Termite Colony Coptotermes curvignathus Holmgren 

         The results showed that the size of the termite colony populations C. curvignathus The 

Coffee Plantation classed great and small colonies. Grouping these colonies on the basis of 

the quantity of individual termites in each colony. Colony population size of less than 20,000 

people called the small size of the colonies, and more than 20,000 individual colonies 

digolong large size (Faulet et al. 2006). 

Percentage of population size large colonies on the block I is 46.15 % ( A, B, C, I, , 

M) and 53.85 % small colonies (D, E, F, G, H, K, L, M) (Figure 3). Block II consists of 25 % 

large colonies (B, H, I) (Figure 4) and 75 % of small colonies (A, C, D, E, F, G, J, K, L). 

Block III 60 % large colonies (A, B, C, D, H, K, I, J, K) and 40 % of small colonies (E, F, G, 

L, M, N, O) (Figure 5). Small colony population size is suspected as a new colony is formed 

by reprodukstif caste (queen). While the number of individual colonies with more than 

a b 
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20,000 individuals in a colony is classified as a large colony . The emergence of new colonies 

suspected of interference from other oragnisme such human activities and other predators that 

have damaged the termite colony . These conditions have an effect on emerging new 

colonies. Other allegations against the emergence of a new colony (small) is a scarcity of 

food in the old habitat so that the termites to survive by migrating to a new habitat (coffee 

plantations) because the resources were available and other environmental factors that 

support. Colony population size of each block is very heterogeneous. Block I is more 

dominant than the small colony block III and block II. Anticipated size of colonies affected 

by the availability of food sources and the ability of the queen to lay eggs. 

The percentage of large colonies on the blocks I, II, and III was 45%, while 55% of 

small colonies (Figure 4, 5 and 6). Characteristics of colony C. curvignathus in Sub District  

Bebesen more dominant caste workers than the warrior caste. This condition is thought relate 

to the establishment of a new colony is being constructed that is likely to increase colony 

supported by time and optimal environments. C. curvignathus percentage to 25% of the 

warrior caste of each colony results showed that the habitat surrounding the nest many 

predators as the main enemies of termites. Because the reproductive castes (queens) produces 

many of the warrior caste to protect the colony from predators disorders. However, colonies 

that produce lower caste soldiers than colonies that produce caste workers (90%). According 

to Nandika et al. 2003 to protect the termite colony from predators by producing more of the 

warrior caste. 

Population size C. curvignathus suspected termite colony depends on the age of the 

queen. The older age of the queen of the capacity of producing more eggs and vice versa.  

According Faulet et al. (2006) termite colony population size of less than 20. 223 individuals 

(50% and 10% worker caste warrior caste) grouped small colonies and larger than the size of 

the colony size is large (Krishna and Weesner 1969). According to Lee et al. (2007) when the 

environment does not support the size of the termite colony population will not increase even 

lower. Various environmental factors such as soil, vegetation type, climate, and the 

availability of water, greatly affect the size of the termite colony populations. 

 

Termites  Daya Cruising C. curvigntahus 

Termites C. curvignathus move to obtain food source and is determined by an optimal 

environment. Moving average termite C. curvignathus the first block as far as 84 m (25. 204 

people) in the area of 2,500 m2 (Figure 6). Block II as far as 91 m (14 558 people) in the area 

of 2,500 m2 (Figure 7). Block III as far as 74 m (39 152) (Figure 8). Block II capability C. 
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curvignathus move farther than a block I and III, the alleged influence of the available food 

sources and habitats.  

The growth of coffee plants are less effective, marked from a coffee plant morphology 

with canopy density and canopy are small. There is no crop residues such as leaves and 

branches were broken in block II. Sanitation is done in a sustainable weeds around the base 

of the coffee plant stem. These factors have a negative impact on the rising surface 

temperatures, low humidity, increased temperatures. Conditions ini mengakibatkan C. 

curvignathus move further than the block I and III. According to Nandika et al. 2003 habitat 

conditions are not favored by termites C. curvignathus. 

Block III is different from the second block , the coffee plant growth effectively . very 

maximum canopy density . More effective crop canopy , the number of crop mulch on the 

soil surface is the source of organic matter and fertilizer to be absorbed by the plants so 

influential terhadapk high humidity and surface temperature lower than the habitat conditions 

on block I. This condition is the result of termite activity cruising on the block III closer than 

cruising activity C. curvignathus on the block I and II . This is thought to block III has 

provided all the necessary requirements to carry out life (C. curvignathus). Another influence 

, ie the number of colonies and the number of colony members is more common in the third 

block compared with the block II and I. The number of small colonies that grow and develop 

in block III and to establish a new colony is not doing the activity to move to another block , 

will but still persist in the habitat block III which proves that the third block optimal habitat 

conditions and effective for the growth and development of C. curvignathus termites. 
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CONCLUSIONS 

1. Species of termites in the coffee plant in Aceh Tengah District of Sub District Bebesen is 

Coptotermes curvignathus Holmgren with 40 colonies and 78.914 individuals in the area 

of  7.500 m2.  

2. C. curvignathus termite colony size on the block I (46.15% large size colonies and small 

colonies 53.85%).  Block II (25% and 75% large colonies of small colonies). Block III 
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(60% and 40% large colonies of small colonies). The number of small size colony is 

bigger than the big one. 

3. More new colonies found in coffe plantations became evidence that this habitat is 

suitable for C. curvignathus growth. 

4. Linear range of C. curvignathus cruise in coffee plantations in block I is 84 m, in the  

second block is 91 m and in the third block is 74 m. 

 

REFERENCES 

Begon, M. (1979) Investigating  animal abundance Capture-recapture for biologists.       
University Park, Baltimore, hD.97 pp. 

 Faulet BM, Niamke S, Gonnety JT, Kouame LP. 2006. Purification and biochemical 
properties of a new thermostable xalanase from symbiotic fungus Termitomyces sp. 
African Journal of Biotechnology 5 (3): 273-282. 

Harahap IS, Benson EP, Zungoli PA,  Adler PH, Hill HS. 2005. Inter-and intra-colony 
agonistic behavior of native subterranean termites, Reticulitermes flavipes and 
Reticulitermes virginicus (Isoptera: Rhinotermitidae). Sociobiology 46: 305-316. 

Marini M, Roberto F 1998. A Population survey of the Italian subterranean termite 
Reticulitermes lucifugus lucifugus Rossi in Bacnacavallo (Rovenna, Italy) using the 
Triple Mark Recupture Techninque (TMR). Zoological sciencie 15:963-969. 

Nandika, D. Rismayadi Y. Dan Diba F. 2003. Rayap: Biologi and Pengendaliannya. 
Muhammadiyah University Press. Surakarta. 

Tarumingkeng, R.C. 1971. Biologi and Pengenalan Rayap Perusak Kayu Indonesia. Laporan 
Lembaga Penelitian Hutan No. 138. Bogor. 



64 

 

Combating Tuberculosis in Disaster Affected Areas: Lesson Learnt from Multi Drug 
Resistant Tuberculosis Phenomenon after 8 Years of Tsunami in Aceh 

 

Tristia Rinanda1,  and Mulyadi2 

 
1Microbiology Department, Faculty of Medicine, Syiah Kuala University, Darussalam, Banda Aceh, Indonesia 
2Pulmonology Department, Faculty of Medicine, Syiah Kuala University, Darussalam, Banda Aceh, Indonesia 
 
E-mail for corresponding author: tristia_rinanda@yahoo.com 
 
 

ABSTRACT 
 

The tsunami on December 26, 2004 has provided a tremendous impact for the people of 
Aceh. One of the real impacts of the disaster was an increase in mortality and morbidity of 
infectious diseases, one of which is tuberculosis (TB). After eight years of the tsunami we 
found Multidrug Resistant Tuberculosis (MDR-TB) cases in Aceh which was quite 
distressing. This paper will discuss about potential consequences of the tsunami on TB 
transmission, disease development and potential drug resistant development in the affected 
areas as well as offering the Active Case Finding (ACF) as an effort in preventing and 
reducing the morbidity, progression and mortality of TB in the disaster affected areas. 
 
Key Words: Disaster, Tuberculosis, Active case finding 
 
 
INTRODUCTION 

Natural disasters have proven to be able to change and influence the various aspects 

of human life, especially the social, economic and health. In the last two decades, a variety of 

natural disasters has engulfed millions of lives and affecting the lives of billions of the 

world's population. Developing countries strongly felt the impact of disasters related to the 

limited resources, infrastructure and disaster preparedness system (World Health 

Organization, 2006). 

The earthquake and tsunami on December 26, 2004 have an impact on all aspects of 

the life of Acehnese society, especially in the health sector. A number of infectious diseases 

such as dengue fever and filariasis have increased due to topography changes associated after 

tsunami that led to the increasing number of vector’s breeding places. A number of patients 

with other infectious diseases such as Tuberculosis (TB) and leprosy have also increased due 

to the difficulty of the population accessing health services related to facilities damage and 

disruption of the drugs supply (World Health Organization, 2005). 

Tuberculosis remains a global health problem. Although the whole world has declared 

war against tuberculosis, but the disease is still become the burden and even now it develops 

and appears as Multidrug Resistant Tuberculosis/MDR-TB and Extensively Drug Resistant 
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Tuberculosis/XDR-TB (Wright et al, 2006). Multidrug Resistant Tuberculosis is a case of TB 

with resistance to first-line antituberculosis drugs such as Rifampicin and Isonazid with or 

without resistance to other types of first-line antituberculosis drugs. Extensively Drug 

Resistant Tuberculosis is resistance to Rifampicin, Isoniazid and second-line antituberculosis 

drugs (Zeger and McNerney, 2008). In 2008, WHO estimates that there were about 440 

thousand cases of MDR-TB in the world, and only 1-2 % were treated with regimens 

according to WHO standards. This number is 3-6 % of the total cases of tuberculosis. Of 

these, 360 thousand new and relapse cases (infected with Mycobacterium tuberculosis 

resistant strains), and 94 thousand were previously treated for the disease (Gandwerehi et al, 

2010). 

 

Tuberculosis and Tsunami 

The World Health Organization estimated that there were approximately 10 thousand 

of Tuberculosis patients in Indonesia, Sri Lanka, Maldives and Thailand affected by the 

tsunami. Damage and the difficulty of access to health care makes TB cases become 

undetected, untreated and became a source of transmission. The following are some potential 

risks associated with Tuberculosis control in disaster affected areas: 1) Crowded living 

conditions of displaced populations increased the risk of infection, 2) Interruption in the 

supply and distribution of drugs, 3) Disruption of the implementation and sustainability of the 

National TB program that also disturb drug distribution to areas which was not affected by 

the disaster, and 4) Inappropriate drugs administered due to lack of adequate supervision of 

health workers trained by the Directly Observed Treatment Short courses/DOTS  program 

(WHO, 2005). 

The association between the disaster and the spread of infectious diseases, especially 

tuberculosis has been reported. Kanamori et al (2013) reported an increase in Tuberculosis 

cases as much as 20% after the earthquake and tsunami in Japan on March 11, 2011. The 

transmission of the disease mainly happen in displace population. The crowded support the 

spread of Tuberculosis bacilli through the air. Raviv (2010) also reported the increase number 

of HIV-AIDS patients with MDR-TB in Haiti after the earthquake that struck the country on 

January 12, 2010. 

Jafari et al (2007) showed the incidence of TB after earthquake in Iran was only 1.2% 

and it was influenced by short-term period of study so that the clinical manifestations of TB 

have not been appeared by the end of the study. The main cause of the growing tendency of 

Tuberculosis cases to become resistant cases were strongly influenced by the disruption of 
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drug monitoring program and drugs supply for lengthy period. This had led to the fourfold 

increase in TB cases during the conflict in Bosnia in 1992. 

Economic recession, conflict, natural disasters, industrialization are the 

socioeconomic factors that contribute to the emergence of MDR-TB. Tsunami and conflict 

were the potential risks support the emergence of MDR-TB in Aceh. Aceh conflict which 

took place from 1998-2004 and tsunami disaster in 2004 had an impact on patient compliance 

on taking medication, affect the supply and distribution of antituberculosis drugs, difficulty 

on accessing the health services and disrupted the establishment of National TB program. 

According to the Aceh Provincial Health profiles in 2011, the prevalence of 

pulmonary TB cases in Aceh in 2011 was 96 people per 100 thousand population with case 

detection rate was 50.14%, which was still below the 75% of national standard. Data on 

MDR-TB in Aceh still has not been officially reported (Aceh Provincial Health Office, 

2011). 

Multidrug Resistant Tuberculosis and XDR-TB is a man-made phenomenon. 

Spontaneous mutations do occur in the genome of Mycobacterium tuberculosis, but they 

occur in very low frequencies. If these resistant strains infecting patients with inadequate 

treatment (incorrect dosage regimens, monotherapy, disobedient in taking medication) then 

they will breed and dominate easily rather than the sensitive strain and emerge the MDR and 

XDR-TB (Sutoyo, 2010). Although resistance is a man-made phenomenon, but there are a 

number of circumstances that allowed it to appear, one of them is the disaster. 

Study conducted by Rinanda and Arliny (2012) at DOTS.clinic in dr. Zainoel Abidin 

Hospital Banda Aceh indicated that they were 10 cases of MDR-TB from various areas in 

Aceh. Most cases (80%) were cases previously treated cases. If the number of cases is 

extrapolated to the society according to the iceberg theory of infectious diseases, so they will 

be more number of undetected MDR-TB cases in society. This study also noted that the 

major problems occurred in collecting and detecting the MDR-TB cases in Aceh. 

 

Combating Tuberculosis in Disaster Affected Area using Active Case Finding 

The finding of MDR-TB cases in Aceh after 8 years of tsunami has to be considered 

as a threat that must be responded by more adequate Tuberculosis detection and eradication 

program. Historical background of conflict and natural disaster in Aceh contributes as a 

potential risk that emerge the MDR-TB cases. Therefore, we propose the Active Case 

Finding (ACF) as a way to combat the Tuberculosis in disaster affected areas such as Aceh.  
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Active case finding require a special effort by the health care system to increase the 

detection of TB in a given population. These efforts are conducted by visiting, identifying 

and providing the therapy to a target population (Golub, et al, 2005). This method is in 

contrast to other detection methods, namely Passive Case Finding (PCF) defined as detecting 

active TB disease among symptomatic patients who present to medical services for diagnosis 

of symptoms. This method relied on the symptomatic Tuberculosis patient initiative to seek 

treatment (WHO, 2002). A number of studies have made several approach to predict 

regarding the outcomes of the implementation of ACF in reducing the incidence of 

Tuberculosis through mathematical calculations and the results showed a very significant 

effect (Murray and Salomon, 1998). After considering the aspects of cost and effectiveness, 

the implementation of ACF together with DOTS in countries with high TB prevalence 

predicted capable of delivering outstanding results and can save millions of people from 

infection and death. 

Active case finding can be done through a number of ways including house-to-house 

surveys, mass radiography, patient screening at hospital clinic, mass media/ TB education, 

contact investigation and Tuberculosis follow-up registry. There are also several tools that 

can be used in ACF such as chest radiography, Tuberculin Skin Test (TST), smear 

microscopy for Acid Fast Bacilli (AFB), culture for Mycobacterium tuberculosis and 

symptoms survey. The selection of methods and tools used in the ACF must be adapted to 

local conditions (Golub et al, 2005). 

Conflicts and tsunami in Aceh have caused the interruption of the supply of drugs, 

access to health services, and the implementation of the DOTS program. This situation must 

be anticipated with the adequate efforts of Tuberculosis cases detection and treatment in 

order to prevent the increased morbidity, mortality and the development of resistant cases. So 

it is very necessary to implement the ACF. In the other hand, Indonesia is a developing 

country that has limited resources especially in terms of human resources and budgets. 

Therefor the choice of ACF method and tools should be adjusted to those limitations. 

Methods of house-to-house survey and mass radiography yielded the highest proportion of 

the estimated annual incidenceof smear-positive, but this method, and also mass radiography 

are both considering very impractical, costly and time consuming and not feasible to do in 

developing countries with limited resources (Nsanzumuhire et al, 1977;Aluoch, et al , 

1978;Nsanzumuhire et al, 1981). Tuberculosis registry follow-up cannot be used in Aceh 

because TB data collection system ( integrated with DOTS ) is generally not well defined and 

do not provide a complete information, therefor it is very difficult to tract the patients using 
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this method. Patient screening in hospital/clinic, mass media/ TB education and contact 

investigation are the best method of ACF that can be implemented Iin disaster affected areas 

such as Aceh . 

Chest radiograph is a routine examination in diagnose Tuberculosis, but still, it is not 

the gold standard tool for diagnosis. The gold standard diagnosis tool for Tuberculosis is the 

smear microscopy for AFB. In addition chest radiography for large number of population is 

very expensive and not feasible to be done in limited resources setting. Culture for 

Mycobacterium tuberculosis can only be done in laboratories that have been standardized and 

nationally certified with a certain level of safety. Tuberculin Skin Test has been done as a 

screening method but its accuracy decreases in TB endemic areas like Indonesia and it can be 

obtained the false positive results. Tuberculin Skin Test alone cannot accurately diagnose 

Tuberculosis. Smear microscopy for AFB and symptoms survey are kinds of tool that is 

suitable to be implemented in Aceh because these method are relatively simple and also as a 

part of the routine procedure for diagnosis of tuberculosis. Cough of 2–3 weeks’ duration is 

the primary symptom used to survey populations for TB. Studies have shown that cough 

duration of >3 weeks provides a reasonable balance between sensitivity and specificity 

(Santha, et al, 2005; Golub et al, 2005). 

Active Case Finding in developing countries with high TB prevalence and limited 

resources needs to apply additional supportive programs such as training. The AFB smear 

positive were often underdiagnosed. Therefor training laboratory technicians, clinicians and 

field staffs are also very important strategy in implementing the ACF (Golub et al, 2005) 

 

CONCLUSION 

The findings of MDR-TB cases in Aceh after 8 years tsunami must be considered as a 

major threat in our war against Tuberculosis. Tsunami and conflicts in Aceh have provided 

several potential risks that contribute in developing the Tuberculosis resistant cases. Therefor 

we need a a robust way in detecting, identifying and treating Tuberculosis in order to 

decrease the morbidity and mortality and also to prevent the development of Tuberculosis 

resistant cases such as MDR and XDR-TB. We propose the ACF as ) as a way to combat the 

Tuberculosis in disaster affected areas such as Aceh using patient screening in hospital/clinic, 

mass media/ TB education and contact investigation method. We also propose the smear 

microscopy for AFB and symptoms survey (with cough >3 weeks as a major symptoms) as 

ACF screening and diagnostic tools. 
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ABSTRACT 
 

This study showed how important are worker mandibular characters for separating genera of open 
air processional column termites. In total three genera and 22 species were collected during surveys 
on the islands. Of them 8 species are probably new to science: Hospitalitermes (6) and 
Lacessititermes (2). Almost all genera of open air processional column termites known from 
Southeast Asia occurred in the Sunderland.  
 
Key Words: Termite, worker mandibles, Sundaland.  
 
 
INTRODUCTION  
 

Termites are the most important arthropod decomposers in the lowland rainforest ecosystem 

(Collins 1983, 1989; Syaukani 2012) and are also directly or indirectly responsible for soil 

movement and organic matter translocation (Abe and Matsumoto, 1979; Collins 1989; Gathorne-

Hardy et al. 2006). Indonesian archipelagoes are  inhabited by the highest species number of open-

air processional column termites, especially in rainforest of Sumatra and Borneo (Tho 1992; 

Eggleton 2001; Syaukani 2010), and their species distributions have been correlated with past 

continent history (Gathorne-Hardy et. al.2002).  

The taxonomy of open-air processional column termites in Indonesian archipelagoes remains 

sadly neglected and confused.  In many published papers, neither the original authors nor any 

subsequent reviewers have given a satisfactory diagnosis or description for each taxon (Gathorne-

Hardy 2001; Syaukani  2010; Syaukani 2011; Syaukani et al. et 2011; Novita and Syaukani 2013).   

In the worker caste, mandibles provide characters are very useful for taxonomy (Holmgren 

1911, 1912), phylogenetic reconstruction (Hare, 1937; Ahmad 1950) and especially for generic 

separation (Emerson 1960; Tho 1992). The number and shape of teeth often provides useful 

information at species level (Tho 1992). Termites of primitive families have more teeth than 

advanced termites (Roonwal & Chhotani 1989), and the coloration of cutting edge is correlated with 

a certain metal contained (Yoshimura et al. 2005). Workers generally occupy around 85% of all 
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individuals constituting a termite colony, and are thus more frequently contained in ecological 

samplings than are soldiers.  

In this paper, I presented description of worker mandibles for the open-air processional 

column termites from the Sundaland based on material collected from 1998 to 2014. 

 

MATERIALS AND METHODS  

  Termites were collected using a standardized sampling protocol (belt transects and 

permanent plots) (Jones & Eggleton 2000) and by casual collection (Syaukani et al. 2011; Syaukani 

and Thompson 2011). Approximately 1500 vials were collected from the Sundaland.  The 

specimens collected were put in sampling vials with 80% ethanol in the field and brought to the 

laboratory for closer examination. Termites were sorted into genera and species based on 

morphological characters of the soldier (both the largest & smallest), worker (both the largest & 

smallest), gut contents, nesting and foraging biology, and biogeographical information.  

Mandibles of workers of soldiers and workers were removed and mounted on glass slides 

with Euparal 3C 239 (Waldeck GmbH & Co. KG). The slides were photographed with a Nikon 

digital camera (Coolpix 3340) attached to a Nikon Eclipse E600. Multi-focused montage images 

were produced using Helicon Focus 4.03 Pro. In addition, specimens of some related species were 

examined at the Biology Department, Syiah Kuala University (Indonesia), and Biodiversity 

Laboratory, Kagoshima University (Japan).  

 

Morphological terms and mandibular characters 

Morphological terminology used for the worker follows Roonwal and Chhotani (1989), 

Thapa (1981), Tho (1992), Sands (1998), Syaukani (2008, 2010, 2011a; 2011b, 2012), Syaukani 

and Thompson  (2011); Syaukani et al. 2011. Terminology primarily follows Sands (1989), 

Gathoner-Hardy (2001), Emerson (1960), and Ahmad (1950; 1968) with some modification: 

Left mandible 
 
I. Apical tooth (relative size) 

(1) clearly longer and more prominent than first marginal tooth 
(2) roughly equal in prominence to first marginal tooth 
(3) clearly shorter than first marginal tooth 

 
II. First marginal tooth (size and condition) 

(1) fused with second marginal tooth 
(2) just reaching the line connecting the apices of apical and second marginal teeth 
(3) relatively short, not reaching the line connecting the apices of apical and second marginal 

teeth 
(4) very short, only half the length of second marginal tooth or less 
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(5) absent 
 
 

III. First marginal tooth (edge length) 
(1) with anterior edge distinctly longer than posterior edge 
(2) with approximately equal edges 
(3) with anterior edge distinctly shorter than posterior edge 
 

IV. Second marginal tooth (development) 
(1) fully developed and clearly separated from first and third marginal teeth 
(2) reduced, but cutting edge  separated from posterior edge of first tooth by a notch 
(3) reduced, more or less incorporated into posterior edge of first tooth 
(4) absent, incorporated into cutting edge between first and third teeth 
 

V. Second marginal tooth (edge length) 
(1) with one or both of the anterior and posterior edges longer than that or those of first marginal 

tooth 
(2) smaller than first marginal tooth, with one or both edges shorter than that or those of first 

marginal tooth 
 

VI. Third marginal tooth (development) 
(1)  fully developed as a distinctly separate tooth  
(2) distinctly protruding from cutting edge connecting to first or second marginal tooth 
(3) slightly protruding from cutting edge connecting to first or second marginal tooth 
(4) not protruding, continuous in line with cutting edge 
 

VII. Third marginal tooth with anterior edge 
(1) shorter than that of first tooth 
(2) equal in length to that of first tooth 
(3) longer than that of first tooth 

 
VIII. Third marginal tooth (condition) 

(1) separated from molar prominence by a distinct gap 
(2) separated from molar prominence by a narrow V-shaped gap 
(3) almost vestigial or absent 
 

IX. Fourth marginal tooth (condition) 
(1) clearly visible in the gap between third marginal tooth and molar prominence 
(2) retracted (only observable in inner view) , scarcely or not visible from outside 
 

X.  Fourth marginal tooth (separation from molar prominence) 
(1) clearly separated from molar prominence 
(2) more or less overlapping with molar prominence; tip of the former positioned close to tip of 

the latter 
(3) overlapping with molar prominence; tip of the former far from tip of the latter 
(4) almost completely hidden behind molar prominence 
 

XI. Molar prominence 
(1) broadly rounded in outline 
(2) hemi-ellipsoid or paraboloid in outline  
(3) angular or pointed at apex 
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Right mandible 
I.  Anterior edge of first marginal tooth (condition) 

(1) bearing a small additional tooth at base 
(2) having a rounded bulge at the base 
(3) straight or at most slightly sinuate near base 
 

II.  Anterior edge of first marginal tooth (relative length) 
(1) longer than that of second tooth 
(2) equal in length to that of second tooth 
(3) shorter than that of second tooth 
 

III. Second marginal tooth (development) 
(1) fully developed and separated from first tooth 
(2) much reduced, but still distinctly protruding from cutting margin 
(3) obsolete, continuous to posterior edge of first tooth 

 
IV. Posterior edge of first marginal tooth 

(1) shorter than that of second marginal tooth 
(2) equal to that of second marginal tooth 
(3) longer than that of second marginal tooth 
 

V.  Posterior edge of second marginal tooth 
(1) deeply concave or indented 
(2) weakly concave 
(3) more or less straight  
(4) slightly convex  
 
 

VI.  Cockroach notch of molar plate (sensu Gathorne-Hardy 2001) 
(1) strongly developed with upper and lower parts lobate and similar in size 
(2) moderately developed with upper and lower parts clearly different in size 
(3) weakly developed (very small concavity) 
(4) absent 
 

VII.  Outline of inner layer of molar plate 
(1) strongly concave 
(2) moderately concave 
(3) weakly concave 
(4) not visible 
 

 

RESULTS AND DISCUSSION 

Descriptions of genera 

Diagnosis and description of worker mandibles are given for each genus. In Remarks useful 

characteristics in soldier caste (sometimes those other than mandibular characters in the worker 

caste) are also mentioned to recognize genera.  

 
Genus Longipeditermes Holmgren 
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Diagnosis. Left mandible. Apical tooth slightly smaller than or in size similar to first 

marginal tooth. Right mandible. Anterior edge of first marginal tooth without a round bulge near 

base, while posterior edge more or less straight;  posterior edge of second marginal tooth more or 

less straight; molar plate shorter than posterior edge of second marginal tooth; outline of inner layer 

of molar plate weakly convex; cockroach notch weakly developed. 

Description.  Left mandible. Apical tooth slightly smaller than or more rarely roughly equal 

to first marginal tooth. Anterior edge of first marginal tooth distinctly longer than posterior edge. 

Second marginal tooth absent, incorporated into cutting edge between first and third marginal teeth. 

Third marginal tooth distinctly protruding from cutting edge connecting to first or second marginal 

tooth, and separated from molar prominence by a distinct gap or a narrow V-shape gap; anterior 

edge of third marginal tooth shorter than that of first marginal tooth. Fourth marginal tooth 

retracted, scarcely or not visible from outside, more or less overlapping with molar prominence; tip 

of the former located far from tip of the latter. Molar prominence angular or pointed at apex.  

Right mandible. Anterior edge of first marginal tooth without a rounded bulge near base; 

posterior edge more or less straight, shorter than or equal to that of second marginal tooth. Second 

marginal tooth fully developed and separated from first marginal tooth; its posterior edge more or 

less straight. Cockroach notch of molar plate weakly developed. Outline of inner layer of molar 

plate weakly convex.  

Remarks. The largest and smallest soldiers are easily recognized by different body sizes. 

Species of Longipeditermes have the longest legs in the Southeast Asian Nasutitermitinae.  L. 

longipes distinctly differs from L. kistneri in body size and colour pattern, i.e., blackish in the 

former and reddish in the latter. L. kistneri has the thickest nasus, L. longipes has the widest head, 

and L. sp. 1 has the strongest constriction on head. 

 

Genus Lacessititermes  Holmgren 

Diagnosis. Left mandible. Apical tooth slightly smaller than or in size rarely similar to first 

marginal tooth. Right mandible. Posterior edge of first marginal tooth very weakly concave near(?) 

apex; posterior edge of second marginal tooth weakly concave. Outline of inner layer of molar plate 

weakly convex; cockroach notch moderately developed. 

Description. Left mandible. Apical tooth slightly smaller than or sometimes similar to first 

marginal tooth in size. Anterior edge of first marginal tooth distinctly longer than posterior edge. 

Second marginal tooth absent, incorporated into cutting edge between first and third marginal teeth. 

Third marginal tooth distinctly protruding from cutting edge connecting to first or second marginal 

tooth, and separated from molar prominence by a distinct gap or in a few cases by a narrow V-
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shaped gap; anterior edge of third marginal tooth shorter than that of first marginal tooth. Fourth 

marginal tooth retracted, scarcely or not visible from outside, overlapping with molar prominence; 

tip of the former located far from tip of the latter. Molar prominence angular or pointed at apex. 

Right mandible. First marginal tooth with anterior edge straight or at most slightly sinuate 

near base; anterior edge longer than that of second marginal tooth; posterior edge very weakly 

concave near(?) apex and shorter than or equal to that of second marginal tooth. Second marginal 

tooth reduced but still distinctly protruding from cutting edge; its posterior edge weakly convex. 

Cockroach notch of molar plate moderately developed with upper and lower parts clearly different 

in size; outline of inner layer not visible. 

 Remarks.  The largest soldiers have longer legs and antennae than smaller ones. Nasus is 

long and somewhat thick at base. Third antennal segment is slightly longer than second segment. In 

L. sp. 2 constriction on head is strong, nasus thicker at base in profile, and antenna slightly longer 

than in L. sp. 1. 

 

Genus Hospitalitermes  Holmgren 

Diagnosis. Left mandible. Apical tooth extremely smaller than first marginal tooth, being 

smallest among the genera in the subfamily; first marginal tooth separated from second marginal 

tooth. Right mandible. First marginal tooth with anterior edge having a rounded bulge at base; 

outline of inner layer of molar plate weakly convex; cockroach notch not visible or absent.  

Description. Left mandible. Apical tooth extremely smaller than first marginal tooth, whose 

edges approximately equal in length. Second marginal tooth reduced but cutting edge separated 

from posterior edge of first tooth by a notch. Third marginal tooth distinctly protruding from cutting 

edge connecting to first or second marginal tooth, and separated from molar prominence by a 

distinct gap; its anterior edge shorter than that of first marginal tooth. Fourth marginal tooth 

retracted, scarcely or not visible from outside, overlapping with molar prominence; tip of the former 

far from tip of the latter. Molar prominence angular or pointed at apex. 

Right mandible. First marginal tooth with anterior edge having a rounded bulge at base; the 

anterior edge longer than that of second marginal tooth; posterior edge slightly shorter than that of 

second marginal tooth. Second marginal tooth fully developed and separated from first marginal 

tooth; posterior edge more or less straight. Outline of inner layer of molar plate weakly convex. 

Cockroach notch of molar plate not visible or absent.  

Remarks.  This genus is distributed in the Oriental region only, foraging on the forest floor. 

Soldiers are characterised by dark body (Tho 1992). Hospitalitermes closely resembles 

Lacessititermes in main morphological characters but can be separated from the latter by the absent 
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of cockroach notch on the worker mandible and shape of third antennal segment in the soldier. 

Nasus is rather cylindrical, and head is strongly constricted behind antennal sockets. 

 

CONCLUSION  

1.  All the genera of the open-air processional column termites are distinguished from each other 

solely based on worker mandibular characters. 

2.  Smallest and largest workers have different states for each character so that both types of worker 

should always be used when describing genera and species. 

3. Almost all genera of open-air processional column termites known from Southeast Asia occur in 

the Sundaland. 
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ABSTRACT 
 

Stress will lead to different stimulations on the regulator of body weight in rats and humans. Chronic 
stress will stimulate the secretion of cortisol and glucocorticoids that influence metabolic events lead to 
weight lost in rats. This is contrast to that occurs in human where chronic stress may increase appetite 
and body weight. A post-test laboratory experimental design was performed in our laboratory to 
analyze the impact of stress caused by electric shocks on body weight regulation in rats. Subjects were 
10 male white rats (Rattus norvegicus) given progressive electric foot shocks for 10 days. Data 
obtained was analyzed using descriptive analysis. The results showed that the averages of body weight 
of rats before and after treatments were 199.8 g and 192.1 g, respectively. It can be concluded that the 
electric stressor resulted in a decrease in body weight in rats. 
  
Key Words: stress, weight, rats 
 

INTRODUCTION  

Stress is defined as a homeostatic mechanism to support adaptation to environmental challenges 

that affect the development and expression stimulation induces changes in brain function and behavior. 

Physiologically, the body will respond to stress in the form of behavioral, neurochemical, and 

immunological changes depending on the capacity of adjustment. However, even if the body is able to 

adapt to stress, the further stressor would easily give birth to a state that is pathology. 

Chronic stress in humans will result in the better appetite that eventually leads to weight gain 

(Morley and Levine, 1982; Pettenuzzo et al. 2008). Ordinary depressed people have better appetite as a 

result of complex metabolic processes caused by the decreased levels of cerebrospinal CRF and 

catecholamine as well as the activity of the pituitary, hypothalamus, and adrenal, a so called the 

pituitary-hypothalamic-adrenal (HPA) axis (Pettenuzzo et al. 2008). The increase in glucocorticoids 

level secreted as a result of adrenocorticotropine secretion shortly (within hours) may directly inhibit 

the activity of HPA axis (Taylor et al. 2008; Sheerwood, 2011) 

Contrast to that occurs in humans, clinical manifestation expressed by the rats in responses to a 

stressor is regulated through the HPA axis. In response to harmful stimuli, the hypothalamus secretes 

corticotrophin releasing hormone (CRH) and arginine vasopressin (AVP), which then stimulate the 

secretion of adrenocorticothropic hormone (ACTH) from the pituitary. The ACTH released will 

stimulate adrenal cortex to secrete cortisol steroid hormones (glucocorticoids) that give raises a variety 
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of physiological effects to regulate the supply of oxygen and nutrients to place stress, suppresses the 

immune system, and changes appetite and mood (Guyton and Hill, 2013; Sherwood, 2011). These 

processes will eventually result in weight loss. In this paper I present the effect of progressive electrical 

stressors on body weight regulation in rats. 

 

MATERIALS AND METHODS 

This post-test laboratory experimental design only used one group of rats with no comparison 

(control) group. The study was conducted from May 2012 until February 2013 at the Laboratory of 

Physiology of Veterinary Faculty of Syiah Kuala University Banda Aceh  and the Laboratory of 

Physiology of Medical Faculty of Syiah Kuala University Banda Aceh. 

Subjects were 10 healthy male white rats (Rattus norvegicus) strain Wistar aged 3-4 moths and 

weighted 150-250. The instruments used were electric shock device providing a strong (6 mA) electric 

current, copper wire, gloves, rat cage base (rice husk), rat scales and rat cage maintenance. Materials 

used were standard ransom pellets and drinking (distilled) water. 

Rats that had been adapted for 7 days were kept in individual cage and given standard ransom 

twice a day (at 08.00 am and 16.00 pm). After weighing, all rats were introduced with electric foot 

shocks (6 mA). The shocks were given in the morning (at 08.00 am) for 10 days according to Asnar 

(2001) as listed in Table 1. Final weighing was performed on the day 11. The data obtained was 

summarized into means and then analyzed descriptively.  

 

Table 1. Dose of electric shock from Day 1-10 

Day Total shock Number of Sessions/day 
1 4 2 
2 8 2 
3 10 3 
4 12 3 
5 14 4 
6 16 4 
7 18 5 
8 20 5 
9 22 6 

10 24 6 
Source: Asnar (2001) 
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RESULTS AND DISCUSSION 

In this study I intended to investigate effects of electric stressor on body weight regulation in 

rats. Electric shock was used because its intensity can be measured precisely, the propagation of 

electrical current throughout the body run faster, and recovery time after the shock had no follow-up 

effects. A method described in Asnar (2001) was used. Here, shock duration is equal to 1 shock 

absorber that was given with the interval of 4 minutes per session. The shocks were given 

progressively: 2 sessions consisting of 4 and 8 shocks in the 1st and 2nd days; 3 sessions of 10 and 12 

shocks in the 3rd and 4th days, 4 sessions of 14 and 16 shocks in the 5th and 6th days; 5 sessions of 18 

and 20 shocks in the 7th and 8th days, and -6 sessions of 22 and 2 shocks in the 9th and 10th days, 

respectively. Parameters recorded are body weights of each rat before and after treatment measured as 

listed in Table 2. 

 

Table 2. The pre- and posttest weight data of rats  

Subject Body weight (gram) 
Pre-test Post-test 

1 234 224 
2 179 186 
3 200 190 
4 181 177 
5 205 210 
6 164 174 
7 201 205 
8 208 204 
9 232 213 

10 194 194 
Mean 199,8 192,1 

 

As presented in Figure 1, the average of body weight of rats declined after the exposure of 

electric shocks. This weight loss might be caused by complex metabolic processes occurred as a result 

of higher HPA axis activity stimulated by stressor given. The HPA axis might further stimulate the 

secretion of hypothalamic CRH and AVP that subsequently stimulate ACTH secretion from the 

pituitary. The ACTH produced could stimulate the adrenal cortex to secrete cortisol steroid hormones 

(glucocorticoids) that then raise a variety of physiological effects eventually stimulate weight loss such 

as regulation of oxygen and nutrients supplies to place of stress, suppressing of  immune systems, and 

change in mood and appetite (Taylor, 2008). 
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Figure 1. Changes in body weight of rats after administration of electric shock 

  

The increase of cortisol concentration due to stress in rats might also stimulate an increase in 

expression of serotonin transporter that facilitated serotonin re-uptake. Serotonin is a powerful 

anorexigenic agent that will increase in number in the brain when eating.The  decrease in the amount of 

serotonin in the synaptic cleft due to re-uptake process, therefore, can slow complacency will eat 

(Sanger, 1981). Another suggestion that support weight loss in stressed rats is a process mediated by 

the role of corticotrophin releasing factor (CRF), another strong anorexigenic agent. Results of research 

conducted by Pettenuzzo (2008) indicated that the sex of rats affects the stress response. Acute stress in 

female rats recited cortiosterone and stimulated the secretion of dopamine in the amygdala, lowered 

androgen levels and increased estrogen concentration. These states would affect HPA axis function in 

stimulating the cortisol secretion and weight loss. The opposite metabolic processes and effects 

occurred in male rats (Pettenuzzo, 2008). 

Stress in rat might also stimulate the secretion of hormone thyroxine (T4) that will increase the 

speed of metabolism and nitrogen excretion, resulting in the breakdown of endogenous protein and fat 

reserves in the body that reflected by the weight loss. The increased metabolic rate would also 

supposedly increases oxygen consumption required for the increase energy productions from a number 

of metabolic fuels such as glucose, fatty acids and proteins (Guyton and Hall, 2013). 

 

CONCLUSION 

Strong electrical shock exposures given progressively might result in a decrease in body weight in rats. 
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ABSTRACT 

Microalgae are known as one of the main sources of biodiesel feedstock for producing renewable 
energy cause of the high oil content. This study examined the effect of the concentration of nitrogen 
source and extraction method of soxhletation oil content and fatty acid composition of green 
microalgae to obtain optimal growth conditions microalgae with high oil content algae. Results 
show that Microalgae grew well in the different nitrogen sources. Higher nitrogen source led to the 
decrease in lipid content in biomass. In this research, yield lipid and fatty acid extraction method 
was more effectively used to dry biomass, where harvesting and destruction of algae biomass 
affects to the release of lipid contained in microalgae biomass. GC-MS analysis results show that 9-
octadecanoic acid (Z) methyl esters (oleic acid) of 52.44% and Cyclolotrisiloxane, hexamethyl-
(CAS) (linoleic acid) of 43.20%, which can be potentially as biodiesel feedstock. 

 
Key Words: green microalgae, nitrogen source, soxhletation, and vegetable oil.  
 
 
INTRODUCTION  

High environmental pollution caused by fossil fuel use has initiated a number of researchers 

to find environmentally friendly fuel derived from vegetable oil feedstock. Meng et. al (2009) 

reported that biodiesel derived from vegetable oil-derived material is potentially renewable fuels as 

a substitute for fossil fuels. Efforts to obtain alternative sources of vegetable oils are continuous 

ongoing and lately researchers have been focused to developing the use of algae as a source of oil. 

Same with other plants, microalgae can also conduct photosynthesis and higher efficiency levels 

than in other land plants. Productivity oil produced by the microalgae production is greater than the 

best of other oil-producing plants. Same with other plants, microalgae can also process 

photosynthesis and higher efficiency levels than in other land plants. Productivity oil produced by 

the microalgae production is greater than the best of other oil-producing plants. Dote et al., 1994 

also reported that Microalgae biomass is very efficient in taking the form of waste into carbon (zero 

waste) and converts it into a high-density liquid form of energy (vegetable oil).  

Fatty acid methyl esters (FAME) derived from vegetable oils and animal fats are known as 

biodiesel. Biodiesel has attracted much attention in recent years, because it is biodegradable, 

renewable and non-toxic. This type of biodiesel is not emit CO2 and sulfur into the atmosphere, and 

produce fewer pollutants gas than normal diesel (Evans and Ratledge, 1984). Based on the above 
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background, this study examined the effect of the concentration of nitrogen source and extraction 

method of soxhletation oil content and fatty acid composition of green microalgae to obtain optimal 

growth conditions microalgae with high oil content algae. Results are expected by the end of this 

study were obtained by the best extracted by soxhletation method to produce vegetable oil fatty acid 

high yield potential as biodiesel. 

 

MATERIALS AND METHODS  

Green microalgae cultivation and nitrogen treatments 

Best green microalgae acclimatization results in the livestock waste (LP25) was taken as the 

inoculums by 10% (v. inoculums/v. media) and grown in 3000 ml photo-bioreactor containing 2000 

mL of media. Acclimated microalgae added nitrogen concentration in variations as a source of 

KNO3 from 0 g/L (as control); 0.05 g/L; 0.1 g/L; 0.2 g/L; 0.3 g/L; and 0.4 g / L, respectively. 

Photo-bioreactor was maintained at room temperature and lighting intensity continuous (4 x 8 watt 

lamp) with air aeration. Culture was analyzed to draw the curve of growth of microalgae and 

determine the content of the biomass (dry weight) per 2 days, while the content of lipid/oil biomass 

was analyzed at the end of the cultivation period (14 days). 

 

Oil extraction by soxhletation 

Oils and lipids from microalgae extracted with n-hexane, chloroform, and methanol that all 

chemicals obtained commercially from Merck. Dried algae was wrapped in filter paper and put into 

the soxhlet (funnel separator). n-hexane inserted into the sokhlet and heated to evaporate hexane 

passed through the sample (continuously) to sample have been the extracted and produced oil (oil-

producing algae). Weight of oil produced noted and yield or oil recovery calculated by using the 

following formula: 

Yield = %100x
weightbiomassdry

oilweight
 

Extraction performed with n-hexane solvent using wet and dry biomass. The results obtained oil 

was converted into methanol and FAME with the addition of H2SO4 as a strong acid catalyst. 

 

RESULTS AND DISCUSSION 

3.1 Effects of Nitrogen on growth of Microalgae 

In previous research, best acclimatated microalgae have been found from sewage farms in 

the concentration of waste as an alternative growth medium as much as 25% v/v. This microalgae 

was used as the primary strain for this research that given additional treatment of different sources 
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of nitrogen in the range of 0.05 g/L to 0.4 g/L. The results show that microalgae grow well in 

different condition of nitrogen sources as figured in Figure 1. The higher rate of increase of nitrogen 

in the form of KNO3 higher biomass content. It is expected directly proportional to the lipid content 

contained in biomass. Sheehan et al., (1988) reported that lipid content increased under conditions 

of nutrient deficiency caused by cell component production rate low, but oil production still high. 

Alhough environmental stress such as lack of nitrogen causes inhibited cell division, but oil 

production not slow down. 

 

 
Figure 1. Green microalgae growth in different nitrogen sources 

 

3.2 Microalgae Oil Extraction  

Direct extraction of microalgae oil is a more efficient way to get energy from the 

fermentation of microorganisms compared to algal biomass conversion into methane or methanol. 

Oil content and fatty acids of microalgae vary according to growing conditions. In some cases, oil 

content can be enhanced by the process of nitrogen deficiency conditions or other stress factors. 

Microalgae oil content can reach 70-85% of dry weight. Conditions of cultivation and growth of 

algal taxonomic position influence on the content and type of fat. In the early stages of growth, 

algae produce fatty polar blue and polyunsaturated fatty acids C16 and C18 in bulk. When 

approaching stationary growth phase, neutral fats produced and generally consists predominantly of 

saturated fatty acids consist of 18:1 and 16:0. In case of blue-green algae, fat and fatty acid 

composition showed little change during the growth cycle. The content and composition of oils and 

fatty acids are also influenced by several other factors. Light enhances the formation of poly-

unsaturated fatty C16 and C18 fatty acids, as well as mono and di-galaktosil-diglycerides, 

spingolipida and phosphoglycerides in Euglena gracils and Chlorella vulgaris. 
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In this study, higher addition of nitrogen source during cultivation improved the yield of 

microalgae biomass, but increased the lipid content in microalgae. The use of dry algal biomass for 

extraction of lipids by soxhletation showed that better than the use of wet biomass based (wet 

weight of algae), where the drying of biomass (dry weight of algae) can damage the cell walls of 

microalgae that obtain a more optimal lipid. The highest oil yield were obtained on nitrogen 

variation of 0.2 g-KNO3/L with 42% oil yield, followed by 0.3 g-KNO3/L with 34% oil yield. The 

use of wet biomass obtained lower oil yield with oil colors more green algae than dry biomass. 

These results lead that higher chlorophyll content in the extraction of wet biomass. 

The formation of lipid (oil microalgae) was largely determined by the microalgae growth 

conditions, in which carbon dioxide aeration process can produce lipid content better than aerated 

with air. It should also be noted that the final solvent ratio of n-hexane and other organic solvents to 

extract better lipids microalgae. Longer circulation and repetition of algae extraction obtained more 

optimal in oil yield. Figure 2 shows the oil yields obtained at different concentrations of KNO3. 

 
Figure 2. Green microalgae oil yields obtained at different concentrations of KNO3 

as nitrogen sources 
 

3.3 Content of lipids and fatty acids from Green Microalgae 

Todare et.al (2011) report that solvent extraction method can be used to recover oil until 

0.5% to 0.7% residual oil in the raw material. Solvent extraction method can be applied to a 

material with low oil content. This method can also be used for oil cake which had previously 

pressed to obtain high oil. Due to the high concentration of oil obtained, solvent extraction has 

become the most popular method for extracting oils and fats. The materials used to form seeds, 

coconut, nuts, and algae. Materials that used in this extraction method are usually in form of seeds, 

coconut, nuts, and algae. The results of GC-MS analysis of the total lipid content of algae showed in 

Figure 2. These results show that 9-octadecanoic acid (Z) methyl esters (oleic acid) of 52.44% and 
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Cyclolotrisiloxane, hexamethyl-(CAS) (linoleic acid) of 43.20%, which can be potentially as 

biodiesel feedstock. 

 

 

 

 

 

 

 

 

 

Figure 3. GC-MS analysis of the total lipid content in algae 

 

CONCLUSION  

Microalgae grew well in the different nitrogen sources. Higher nitrogen source led to the 

decrease in lipid content in biomass. In this research, yield lipid and fatty acid extraction method 

was more effectively used to dry biomass, where harvesting and destruction of algae biomass 

affects to the release of lipid contained in microalgae biomass. GC-MS analysis results show that 9-

octadecanoic acid (Z) methyl esters (oleic acid) of 52.44% and Cyclolotrisiloxane, hexamethyl-

(CAS) (linoleic acid) of 43.20%, which can be potentially as biodiesel feedstock. 

 

ACKNOWLEDGEMENTS 

We thank KOPERTIS Region I which has been fully financed this study by the Research Grant at 

2013 fiscal year. 

REFERENCES 
Dote, Y., S. Sawayama, S. Inoue, T. Minowa, and S. Yokoyama, 1994, Recovery of Liquid Fuel 

from Hydrocarbon-Rich Microalgae by Thermochemical Liquefaction, J. Fuel, Vol 73, 
1855. 

Evans, C. T. and C. Ratledge, 1984, Effect of Nitrogen Source on Lipid Accumulation Oleaginous 
Yeasts, J. Gen. Microbiol., Vol 130, 1693. 

Meng, X.,Yang, J., Xu, X., Xhang, L., Nie, Q. dan Xian, M. 2009, Biodiesel production from 
oleaginous microorganism, J. Renewable Energy, vol.34, pp 1-5. 

Sheehan, J., Dnahay, T., Benemann, J. dan Roessler, P., 1998, A Look Back at the US Department 
of Energy’s Aquatic Species Program – Biodiesel from Algae, US DEO of Fuels 
Development. 



90 
 

Tissue Culture, Isolation of Secondary Metabolites, and Cytotoxic Test 
of Sernai (Wedelia Biflora L.) 

 
Zairin Thomy1, and Harnelly2 

 
1,2Department of Biology, Faculty Mathematics and Natural Sciences, Syiah Kuala University  
 
E-mail for corresponding author: z_thomy@yahoo.com 

 

ABSTRACT 

The tissue culture research of Wedelia biflora L. aims to investigate “influence of combination 
between Naphtalene Acetic Acid (NAA) and Benzyl Aminopurino (BAP) in forming callus of Sernai 
Wedelia biflora L. This research applies random design of subsampling group and has nine 
treatment combinations by 3-blocks and 3-subsamplings. Each treatment has NAA combination 
(1,0 mg/L, 1,5 mg/L, dan 2,0 mg/L) and BAP (0,5 mg/L, 1,0 mg/L, dan 1,5 mg/L). Monitored 
parameter is final fresh weight of callus. Result of the research shows that NAA combination 1 
mg/L + BAP 1,5 mg/L showed the best result in forming of callus. Isolation of secondary 
metabolite is performed by extraction and chromatography. The Extraction is applied to leaf, stem, 
and root with dissolver of metanol, benzene, methyl chloride, ethyl acetate, and butanol; and, 
chromatography that is used is Gas Cromatografi Gas-Mass Spektrofotometri (GC-MS). Cytotoxic 
test using Kirby-Bauer method aims to evaluate sensitivity of antimicroba. Result of phitochemistry 
analysis of Sernai on its root, stem, and leaf which contains alkaloid, terpenoid. Flavonoid 
compound is only exist on leaf. Saponin compound can be found in root and stem. Result of callus 
analysis of leaf and root showed that they contain alkaloid terpenoid and Flavonoid compound. 
Steroid, fenol, saponin and cumarine are not detected. The result on test of antibacterial activity 
showed benzene extract is stronger, compared to ethyl acetate extract. Analysis with KG-SM 
showed that three extracts– benzene from root, ethyl acetate from leaf, and butane from root contain 
compounds from ester and alcohol. Result of phytochemistry analysis of methanol extract of 
Callus’s stem of W. Biflora contains compounds of alkaloid and terpenoid. Callus Methanol extract 
on leaf and stem W. Biflora is tested by Gas Cromatografy Mass Spectrofotometry (GC-MS). From 
KG-SM data, it is detected some compounds which most of them consist of various fatty acid; 
palmitat acid as the highest percentage can be found 32,53% on Callus’s stem and 35,31% on 
Callus’s leaf. Inhibition of methanol extract Leaf callus and stem W. Biflora on concentration of 
50%, 25%, and 10% against bacteria of Escherichia coli and Staphylococcus aureus does not  
inhibition zone. chloramfenicol is capable to delay the growth of E. coli by 25,3 mm of inhibition 
zone, the growth of S. aureus by 14,0 mm of inhibition zone, and  negative control by 0,0 mm of 
inhibition zone. 
 
Key Words: Sernai (Wedelia biflora (L.), Callus, Naphtalene Acetic Acid, Benzyl Aminopurine, 

phytochemistry, Callus, Staphylococcus aureus, Escherichia coli, inhibition zone, 
Chromatografi Gas-Mass Spectrofotometri 

 

INTRODUCTION  

Sernai Plant (Wedelia biflora L.) in Sudanese and Javanese is known as Seruni, which is 

commonly used as traditional medicine. The boiled water from its stem and leaves is mostly used to 

cure itching as well as to ease fever and diuretic, while the juice of its young stem is useful to cure 

wounds and ulcers. Steeping of stem and leaf is utilized to treat whitish disease and gonorrhea. The 
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spreading of this plant started from tropical Africa to the east–India and Indonesia, China to Japan, 

and to the south–from Malaysia to tropical Australia and to west Polynesia (Heyne, 1987). The 

plant is potential as anti-malaria medication and has been being used as the medicine for fever 

(antipyretic) and gonorrhea. The antipyretic helps malaria patients against the diseases 

(Dzulkarnain, 2004). 

Tissue culture of the plant in “in vitro” is a way to pstemuce biomass cell (Callus) from 

plants which pstemuce secondary metabolite, particularly, useful compounds that can pstemuce 

medicine anytime in artificial environment and its metabolism process can be controlled to earn 

maximum result (Dhaka and Kothari, 2005). It is essential to know information about its 

phytochemistry to make it as medicine’s ingredient and about tissue culture for further 

development. The result of phytochemistry analysis–from natural growth as well as tissue culture–is 

important to develop the plant as the basic ingredient of medicine. To pstemuce Callus, the plant 

tissue can be grew in Murashige and Skoog Media (MS) by adding essence of growth controller 

Acetic Acid (NAA) and Benzyl Aminopurine (BAP) (Shiau, et al., 2005; Hu et al., 2005). This 

research aims to find information about essence combination of growth controller which is suitable 

for multiplication of plant cell in the level of biomass cell (Callus) and plant’s phytochemistry 

analysis and Callus Wedelia Biflora and its Cytotoxic test. 

 
MATERIAL AND METHOD 

The Sernai plant used is found from the surrounding yard around campus of Unsyiah in 

Banda Aceh. Chemical materials utilized in this are Alcohol 70% and 95%, Clorox, detergent, 

growth controlling essence NAA and BAP, and media of Murashige and Skoog (MS). Methanol 

and organic dissolver: hexane, benzene, ethyl acetate, and butanol. Antibiotic Chloramphenicol, 

Escherichia coli, and Staphylococcus aureus. 

 
Tissue Culture 

The research of tissue culture uses random design of sub sampling group and has nine 

treatment combinations with 3 blocks and 3 sub samplings. Each treatment has combination NAA 

(1,0 mg/L, 1,5 mg/L, dan 2,0 mg/L) and BAP (0,5 mg/L, 1,0 mg/L, dan 1,5 mg/L). Observation is 

done after 4 weeks incubation period. Parameter observed is final fresh weight of callus. 

 
Secondary Metabolite Analysis 

The research for phytochemistry with filtering aims to know type of chemical compounds, 

especially secondary metabolite which can be found in simplicia. Preparation of material and 

dissolver utilizes 300 gr fresh root, stem, and leaf. They are aired out for a day and then cropped 



92 
 

and weigthed to maceration. The dissolver of benzene, ethyl acetate, butanol, and chloroform is 

technical dissolver so that it has to be destilized. The dry sample is macerated with methanol 

dissolver for 24 hours, and then filtered and repeated until clear extract is yielded. Afterwards, the 

methanol filtrate is evaporated by rotary evaporator to get methanol extract. Methanol extract is 

confined by benzene 100 ml. Upper layer (ethyl acetate fraction) is evaporated by rotary evaporator 

to get ethyl acetate extract. Down layer is confined by butanol. Upper layer (butanol fraction) is 

separated; evaporated by rotary evaporator to get butanol extract. Phytochemistry analysis uses 

various reagent. Phytochemistry test utilize a number of reagents. Alkaloid test uses Mayer, 

Dragenrdorff, and Wagner reagent. Terpenoid, steroid test utilize Liebermand-Buchard reagent. 

Flavonoid test utilize ethanol, thick HCl and Mg powder. Saponin test is done by adding water then 

chilling. Kumarin test utilizes kloroform or methanol dissolver covered by filter paper. Analysis of 

phytochemistry mixture utilizes Gas Chromatography and Mass Spektrofotometri (GC-MS). 

 
Cytotoxic test 

The research of Cytotoxic test by Kirby-Bauer aims to test sensitivity of antimicrobial using 

paper dish with the bacterial of Escherichia coli, and Staphylococcus aureus. 

RESULT AND ANALYSIS 

Based on data analysis, the final fresh weight of callus in each rate of treatment has no real 

different to one another. Generally callus growth rate in every treatment showed different growth 

rate. In some treatments, it is rapidly able to induce callus, but it has not a  maximum growth rate 

which is not optimum (slow), so fresh weight that pstemuced is different. It is predicted  due to the 

condition of tissue and the different content of endogen hormone. Besides, the size of explant is also 

different. Explant from  the part of root has tiny size, so when the process of forming callus occurs 

the size is also tiny and the avarage weight is far below the callus’s  explan average weight of other 

organ. The final avarage fresh weight of callus that produced after incubated in media MS+ZPT 

(NAA and BAP, can be seen in table 1below : 
 

 

 

 

 

 

 

Note : The numbers that followed by same letter displays there are no real different between in BNT with test rate 1% 

 

No Treatment (mg/L) Final fresh weight (Gram) 
1 NAA 1,0 + BAP 0,5 0,304 ± 0,37 
2 NAA 1,0 + BAP 1,0 0,212 ± 0,30 

3 NAA 1,0 + BAP 1,5 0,404 ± 0,63 

4 NAA 1,5 + BAP 0,5 0,232 ± 0,38 

5 NAA 1,5 + BAP 1,0 0,247 ± 0,34 

6 NAA 1,5 + BAP 1,5 0,326 ± 0,54 

7 NAA 2,0 + BAP 0,5 0,191 ± 0,35 

8 NAA 2,0 + BAP 1,0 0,282 ± 0,48 

9 NAA 2,0 + BAP 1,5 0,316 ± 0,53 
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Table 2. Avarage final fresh weight after incubation in media enrich by ZPT based explant part that utilized 
(block). 

 
 
 

 

 

Note : numbers that followed by different letter identify there is a real different in BNT sample rate 1%. 

 

Based on data gained, combination NAA 1 mg/L + BAP 1,5 mg/L deliver the best final 

fresh weight  of callus towards explant which taken from root and stem: 0,105 gr and 0,628 gr. 

Besides, the best final fresh weight  of  leaf explant occurs in combination NAA  1,5 mg/L + BAP 

1,5 mg/L which is  0,640 gr. This expressed that this combination is the most proper to induce  

sernai callus (wedelia biflora). 

 
Secondary Metabolite Analysis 

Result of phytochemistry test from Wedelia biflora in root and stem contains secondary  

metabolite that contains alkaloid, terpenoid and saponin, while in the leaf contains secondary 

metabolite which consist of alkalois, terpenoid and flavonoid. By the analysis adopting GC-MS 

expressed that from 3 extracts : benzena extract, root, leaf etil asetat and root butanol that composed 

of ester and alcohol 

Metanol extract of stem callus W. biflora contains of secondary metabolite  that consist of 

alkaloid and terpenoid, while metanol extract of  leaf  callus of  W.biflora consist of compound of 

alkaloid, ternoid and flavonoid. From the analysis of GC-MS from both extract metanol of  stem 

callus and W. Biflora leaf the bigger part consist from various fatty acid with high percentage which 

is palmitat acid 32,53% in stem callus and 35,31% in leaf callus. There are different content of 

compound  in stem callus which is contain of -D-galaktopiranosa, dimetil ester, sikloheksana and 

1,6 anhidro- β-glukopiranosa and in leaf callus that contain compoundsmetil palmitat, 2-

heptadekanon, 2-pirrolidinone dan  miristat acid. 

 
Cytotoxic Test 

Result of antibacterial activity showed that benzena extract was stronger comparing with etil 

asetat. Extract metanol in stem callus and leaf W.biflora with 50%  25% and 10% concentration can 

not inhibited the growth of E.coli and S.aureus bacteria. 

 

 

No Block Final Fresh Weight (Gram) 
1 Root 0,038 ± 0,06 
2 Stem 0,313 ± 0,37 

3 Leaf 0,488 ± 0,54 
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CONCLUSION 

Tissue culture to get biomass cell (callus) of sernai plant (wedelia biflora L) can be utilized 

medium MS with additional  plant growth regulator. Combination NAA 1 mg/L + BAP 1,5 mg/L 

dan NAA 1,5 mg/L + BAP 1,5 mg/L showed the best result. Secondary metabolite that exist in root 

and stem are alkaloid, terpenoid and saponin, while in leaf exist alkaloid, terpenoid and flavonoid. 

Analysis with GC-MS showed that from three extracts which are root benzena, etil asetat leaf and 

root butanol contain compound of ester and alcohol group. 

Metanol extract stem callus W. biflora contains alkaloid and terpenoid, while metanol 

extract of leaf callus consist alkaloid, terpenoid and flavonoid. Result analysis from GC-MS from 

two extracts metanol stem callus and leaf partly consist of fatty acid with highest percentage is 

palmitat acid as 32,53 % in stem callus and 35,31 in leaf callus. Result test of antibacteria activity 

showed benzena extract stronger than etil asetat extract. Metanol extract of stem callus and W 

biflora leaf with 50% 25% and 10% concentration can not inhabited the growth of E.coli and S. 

aureus Bacteria. 
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ABSTRACT 

A study had been done to investigate relationship of malaria incidence and glucose 6-phosphate 
dehydrogenase activity in Acehnese that clinically suspected case of malaria in Tangse and Tiro of 
Pidie District, one of malaria mesoendemic regions in Aceh. Blood samples were collected from 54 
individuals (49 male and 6 female) clinically suspected case of malaria visiting Primary Health Care 
(Puskesmas) of Beungga and Tiro who voluntarily participated in the study after competing informed 
consent. Blood samples collected were screened for malaria and G6PD deficiency. Malaria diagnosis 
was performed by rapid diagnostic test using Paracheck-Pf and microscopy whereas G6PD screening 
was performed using formazan and 8-WST tests. The results showed that plasmodium can be detected 
in 21 out of 54 individuals examined. The most common parasites found were P. falciparum (38%) 
followed by P. vivax (57%). No P. malariae or P. ovale observed. Mild G6PD deficiency (75% 
activity) was found in the majority of people infected by P. vivax, but not in those infected by P. 
falciparum. 
 
Key Words: Aceh, G6PD, malaria, Pidie, deficiency  
 

INTRODUCTION  

Malaria is still endemic in certain regions in the world, a condition that continuously results in a 

high mortality rate to children of people living in the regions. It is unfortunate that around 40% of 

world populations, by destiny, live in the malaria endemic areas (Sofro, 1984). More than 500 malaria 

cases are found annually, 70% of them occur in Africa and 25% in Southeast Asia (WHO, 1997). It is 

reported that more than 2,7 people died due to malaria (Breman, 2001), 95% of them caused by P. 

falciparum and P. vivax (Mason, 1996). In Indonesia, malaria is suffered by 15-30 million people, and 

kill 38 thousand people per year (Health Department of Republic of Indonesia, 1994).  

Strong influence of parasitic diseases on human health and reproduction has caused malaria as a 

selective evolutionary force that give rise to variation in the gene due to mutation and recombination. 

Variants that offer selective advantage to malaria will increase, but those harmful will likely to remove 

(Sofro, 1984). Deficiency of G6PD is one biochemical genetic traits that known offers selective 

advantage to fatal effect of malaria in human (Sofro, 1984; Ruwende and Hill, 1998). Studies on this 

trait prevalence in Indonesian populations had been previously performed (Sofro, 1986, Azhar and 

Husin, 2001). 
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The Province of Aceh is one of malaria mesoendemic regions in Indonesia in which G6PD 

deficiency cases were not deeply explored. When the status of malaria endemicity of the region has 

been cofirmed by the stable malaria case in the region before and after the Tsunami December 26, 2004 

and the low (1.1 – 4.0%) prevalence of G6PD deficiency in several districts (Azhar and Husin, 2001). 

More recent report indicated the diffference in G6PD incidence among Acehneses who lived in six 

tsunami affected districts in Aceh. However, it is still uncertain if the low activity of blood G6PD will 

offers selectively protective effect to malaria infections for the communities that lived in the malaria 

mesoendemic highland in Aceh. In this paper we will present results of our study investigating the 

relationship between activity G6PD enzyme in the blood with the incidence of malaria in the people 

clinically supected case of malaria in Pidie District.  

 

MATERIALS AND METHODS  

This study was performed in Tangse and Tiro, two subdistricts in Pidie District of Aceh with 

stable malarial cases per year, under cooperative work with local health department. Ethical clearance 

was obtained from the Ethical Committee of Faculty of Medicine, Syiah Kuala University. Subjects 

were individuals who clinically suspected case of symptomatic malaria got medical treatment in 

Primary Health Care (Puskesmas) of Tiro and Tangse. They were voluntarily involved in the study 

after completing informed consent. Blood samples, 5 ml, were collected from antecubital vein using 

EDTA-tubes. Thick and thin blood smears were prepared according to standard protocol for 

microscopy using Giemsa and acridine-orange staining solution. This was performed to differentiate P. 

falciparum from other common malarial parasites such as P. malariae and P. ovale (Safitri et al., 

2001). Rapid diagnostic test (RDT) using Parachek-Pf was also used for malaria screening in some 

samples. Screening for G6PD deficiency was performed in the field using 8-WST assay (Kawamoto 

and Tantular, 2003) and then in the laboratory using formazan ring method (Fujii et al., 1984). Activity 

of G6PD enzyme was measured by comparing color intensity of solution produced in 8-WST assays to 

blank control at 520 nm (Kawamoto and Tantular, 2003).   

 

RESULTS AND DISCUSSION 

Population and subjects 

A totally 54 individuals aged 12-61 years old were involved in the study (49 male and 6 female), 

16 came from Tangse, 13 from Tiro and 25 from Beungga. They all clinically suspected case from 

malaria and asked for medical treatment at the Primary Health Care (Puskesmas) of Beungga. 
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Table 1. Subjects involved in the study and their malaria cases  

 
Subdistrict 

Clinically suspected 
case malaria 

Age 
(Year) 

Malarial diagnosis 
Rapid 
test 

Microscopic observation 
Male Female Pf Pv Mix Negative 

Tangse 16 - 22-60 16 1 - - 5 
Tiro 9 4 18-61 13 3 - - 10 
Beungga 24 1 12-45 2 4 12 1 8 
Total 49 5 12-61 31 8 12 1 23 

 

Malarial Diagnosis  

Using malaria clinical symptoms as the key parameters in subject selection, diagnosis of malaria 

became the first important step to be done to all individuals visited Beungga Primary Health Care 

showing fever, shivering, and dizziness as well as vomiting. This was performed to confirm actual 

health problems suffered by individual subject. Here, two methods with equal sensitivity, rapid 

diagnostic test (RDT) using Paracheck-Pf and microscopy (Swarthout et al., 2007), were used for 

detecting true malaria cases. Due to limited numbers of Paracheck-Pf availability in our laboratory, 

however, the RDT could only be done to 31 (69%) of subjects. The results showed that Plasmodium 

could be detected in 21 (47%) of samples. The case of single infection was found in the majority (95%) 

of samples (8 by P. falciparum and 12 by P. vivax). Double P. falciparum-P. vivax infection was 

identified in 1 (5%) sample. No infection from P. malariae or P. ovale was found in the population 

tested. 

It is important to report that all individuals showed negative results in RDT or microscopy 

actually experienced P. falciparum infection. They had already taken antimalarial drugs prescribed by 

paramedic or doctor worked in the Beungga Primary Health Care but still showed common clinical 

symptoms of malaria. We assumed that the medicine reduced titer of antibody to parasites produced by 

immune systems of patients. The basic of reaction produced by the RDT was antibody titer caused by 

malarial infection. Some of RDT kits, including Paracheck-Pf, were sensitive enough to measure this 

low titer in the blood samples of malarial infected persons until the days 30-60 after the first time they 

took appropriated dose of antimalarial agents. 

Contrast to the RDT, microscopy is a gold standard of malarial diagnosis for treatment that 

influenced by several factors such as skill of operator in preparing the microscopic slides and in 

observing the parasite under microscope. According to Safitri et al. (2001), blood lysis caused by 

inappropriate concentration of Giemsa staining solution used in preparing microscopic slides would 

result in some difficulties in microscopic observation. Another factor might influence results of 

microscopy is low parasitemia. Parasites must reach certain level of concentration in the blood to be 

able to detect using microscopy approach. These are reasons why in the practice, RDT is used as 
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preliminary screening before performing microscopic differential conformation as a base for 

prescribing appropriate medicines. 

The aforementioned data indicate that P. falciparum is the main parasite causing malaria infection 

in Pidie. This is consistent with the previous report showing P. falciparum is the predominated 

infectious agent causing malaria in Pidie populations in the last two years. Plasmodium vivax is the 

second most prevalent malarial infectious agents found in the region, but in much lower number. Single 

or double infections of P. malariae or P. ovale did not exist in Pidie. Although the incidence of 

falciparum and vivax malaria observed in this study was slightly lower than those previously reported 

by Syafruddin et al. (2006).  

 

The Activity of Blood G6PD Enzyme 

This study was performed to investigate the relationship of malarial infection and G6PD 

deficiency. Specifically, the occrence of G6PD deficiency in indviduals infected by different species of 

plasmodium will be examined as well as the activity of G6PD enzyme in the blood of individuals 

clinically suspected case of malaria. Results of the examination are presented in Table 2.   

 

Table 2. Prevalence of malaria and G6PD activity in individuals clinically suspected from malarial 
infection  

 
G6PD activity 

Type of Plasmodium found  
Total  

falciparum 
 

vivax 
Mixed 

(falciparum-
vivax) 

 
Others 

 
None 

Normal 5 4 1  - 30 40 

Deficient (75% 

normal) 

- 8 - - 5 13 

  

The result showed that mild G6PD deficiency, with 75% activity, was found in individuals 

infected by P. vivax (tertiana malaria), but not in those infected by P. falciparum (tropicana malaria). 

While all individuals clinically suspected case or suffered from tropicana malaria had normal G6PD 

activity, not all individuals infected by tertiana malaria having subnormal G6PD activity. Although the 

findings, in some extent, supports the hypothesis that G6PD deficiency provide certain level of 

resistance to the fatal effect of tropicana malaria (Suhartati, 2006; Beutler, 1990; Beutler, 1991), they 

also reflects the importance of doing G6PD screening as a precaution for malarial treatment in this 

region. This is because when this study showed that G6PD deficient persons are not resitant to the 

chronic, less fatal tertiana malaria, the use of primaquine, a gametocidal killing sexual phase of malaria 
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parasites, for treating the malaria infection might trigger hemolysis episode in G6PD deficient persons 

(Matsuoka et al., 2007). Other studies also reported that strong oxidative exposure caused by the 

administration of antimalarial drugs other oxidants would result in hemolysis attact in inividuals having 

severe (0-20%) or moderate (less that 60%) G6PD activities (Beutler, 1994). G6PD is the first and 

primary enzyme in hexose monophosphate shunt, the only source of reduce adennicotinamide adenine 

dinucleoted phospfat required by natue erythrocyet  to dealt ewith oxidative stress (Vulliamy et al 

1988). In the G6PD deficeint peroson enzyme inactivain is commonly found in ertyrhsoceit, lost of 

enzyme activity is lethal (Maaon et al 1996).  

From the four malaria parasites attact human populations: P. falciparum, P. vivax, P. malariae and 

P. ovale (Lie et al., 1998), the first two are most predominant in all malaria endemic regions, including 

Indonesia (Sofro, 1984; Syafruddin Iaet al., 2006). It is still uncertain what types of G6PD deficient 

variants may offer a protecive effect againts these parasites in Indonesia. G6PD variants have been 

characterised in the populations of Indonesia so far, namely G6PD Mediteranean, G6PD Vanua Lava, 

G6PD Mahidol, G6PD Viangchan and G6PD Jammu (Soemantri et al., 1995; Damanik et al., 2001; 

Suhartati, 2006), only result in mild deficiency in enzyme activity that may not sufficient for giving 

special advantage to the most fatal species P. falciparum. Further studies, therefore, need to be done to 

characterise all mutations lead to G6PD deficiency in specific population in Indonesia as well as to 

investigate their relationship to the incidence of the most common malaria parasite available in our  

community.   

 

CONCLUSION  

1. Cases of malaria infection in Pidie District were caused by P. falciparum and P. vivax. 

2. Mild G6PD deficiency found in indviduals suffered from vivax (tertiana) malaria but not in those 

infected by P. falciparum support the hypothesis that this genetic trait provide a relative advantage 

to the fatal effect of tropicana malaria. 
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ABSTRACT 

 
The aim this study was to know hematology profile of non human primate (Macaca fascicularis)  in 
Weh Island. This research was conducted in Kilometer Nol monument area in Weh Island. Ten 
blood sample from male and female long tail macacaques with 2 until 6 years old. Data’s research 
was analysis descriptively. The result of this research showed that the description of male long tail 
macacaque blood were: erythrocyte (4.73±1.13)x106/mm3; haematocrit (35.00±7.96)%; 
haemoglobine (11.63±2.56)g/dl; leucocytes (12.43±4.01)%; eosinophils (1±0.00)%; neutrophils 
(27.26±10.93)%; lymphocytes (64.2±10.61)%; monocytes (9.71±3.95)%; platelet 
(309.00±123.45)x103/mm3. The erythrocyte indices of MCV, MCH, and MCHC were 
74.20±8.42,25.67±4.89, and 34.41±3.44, respectively; and the erythrocyte sedimentationrate was 
7.28±5.88. The hematology profile of female long tail macaques were erythrocyte 
(4.41±0.17)x106/mm3; haematocrit (33.63±4.76)%; haemoglobin (11.27±1.55)g/dl; leucocytes 
(11.67±5.55)%; eosinophils (1±0.00)%; neutropils (20.00±13.89)%; lymphocytes (69.00±13.89)%; 
monocytes (9.67±3.51)%; platelet (356.67±128.18)x103/mm3. The erythrocyte indices of MCV, 
MCH, and MCHC were (75.46±13.67) fl;(25.28±4.47) fg;(33.51±0.22)g/dl, respectively, and the 
erythrocyte sedimentation rate was (15.33±5.77) mm/s. Profile hematology of non human primate 
(Macaca fascicularis) in Weh Island is in normal range. 
 
Key Words: hematology, Macaca fascicularis 

 
 
INTRODUCTION 

 
The haematological values are very helpful for understanding the state of animal health. 

Long-tailed macaquesare  a primate species that has been widely used as laboratory animals. These 

animals are known to coexist with human habitats. Long-tailed macaques  can be seen from the 

healthy or unhealthy hematologi profile. 

Nonhuman primates is one natural resource that has an important role in human life. This is 

due to the anatomical and physiological similarities nonhuman primates to humans than to other 

animal models (Sajuthi et al.,1993). Macaque is one of the primates who has a fascination for 

human both as entertainment and science. According to Smith and Mangkoewidjojo (1988), the 

primate species that is very often used in the study were Asian macaque, especially rhesus of 

macaque (Macaca mulata) and long-tailed macaque (Macaca fascicularis). 
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MATERIALS AND METHODS 

Ten blood samples (three females and seven males) was collect from wild macacaques in 

Kilometer Nol monument area in Weh Island. The blood sample was collected through saphenous 

vein using sterile 3 ml 20G needle. Blood sample were subsquently transfered to vacutainer tubes 

containing ethylenediamine tetraacetic acid (EDTA) for assesment of  haematology profile. 

The haemoglobin (Hb) was measured by acidhaematin method using haemoglobinometer 

and expressed in gram per deciliter. Packed cell volume (PCV) was estimated using 

microhaematocrit tube and was expressed in percent. Total red blood cell count (RBC) and white 

blood cell count (WBC) was done using the haemocytometer and expressed as millions per cm and 

thousands per cm, respectively. The smears were fixed in methanol. Giemsastain was used to carry 

out the differentialleukocyte count. Erythrocyte indices like mean corpuscular volume (MCV), 

mean corpuscularhaemoglobin (MCH), and mean corpuscular haemoglobin concentration (MCHC) 

were calculated.The haematological examination was carried out based on the methods described 

by Schalm et al. (1975). 

 
RESULTS AND DISCUSSION 

 
The examination results of long-tailed macaques blood samples collected from Weh island 

with the mean standard error value of haematology of long-tailed monkey blood profile were 

describe in Table 1. 

 
Tabel 1. Means  Standar Error d Values of  Haematology Long Tail Macaques 

Parameter  Female (n=3) Male (n=7) 
Red Blood Cell 106/mm3 4,41±0,17 4,73±1,13 
Haemoglobine g/dl 11,27±1,55 11,63±2,56 
Haematocrit % 33,63±4,76 35,00±7,96 
Platelets 103/mm3 356,67±28,18 309±123,45 
White Blood Cell 103/mm3 11,67±5,55 12,43±4,01 
Differential Leucoyte Basophil % 0 0 
 Eosinophil % 1,00±0 1,00±0 
 Monocyte % 9,67±3,51 9,71±3,95 
 Neutrophil % 20,00±13,89 27,26±10,93 
 Lymphocytes % 69,00±13,89 62,00±9,31 
Erythrocytes Indeces MCV fL 75,46±13,67 74,20±8,42 
 MCH Pg 25,28±4,47 25,67±4,89 
 MCHC g/dl 33,51±0,22 34,41±3,44 
Erythrocyte sedimentation rate 
 

mm/s 15,33±5,77 7,28±5,88 
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This value cannot fully be a reference due the sample size is still too small (n=10), 7 males and 3 

females. Very few of samples used in this study due to the difficult of sampling of the long-tailed 

monkeys lived in the wild on Wehisland. 

Hematologic values are highly dependent on some factors such as species, age, body 

condition, sex, food, and activities (Schmidt and Nelson, 1990). In primates the number of 

erythrocytes is influenced by gender,the adult male primates have higher red cell count compared to 

the adult female primates (Tharll et al., 2004). Guillet et al. (1988) stated that changes in 

reproductive hormones also affect the hematologic parameters. Steroid hormones such as 

testosterone have two different types of effects, namely the effect of anabolic and androgenic 

effects. Effect of anabolic steroid hormones means that increasing the anabolism and cell growth, 

while the effect of androgenic hormones means that affecting the development and maintenance of 

masculine characteristic. Some examples of the effects of anabolic steroid hormone is increased 

bone growth and spinal cord stimulation that will increase the production of RBC erythrocyte cells, 

increase protein synthesis, and improve the appetite. 

The amount of hemoglobin in primates is affected by gender. Male primates generally have 

a higher hematologic value than female; it is due to the androgen hormones factor in erythropoiesis 

process and blood loss during menstruation (Thrall et al., 2004; Daice 1996). Pavard et al., (2001) 

explain that the MCHC increased both in males and females macaque. Normal range in males is 

26.50-32.32,20 (n=339) and normal range for female is 25,30-32.00 (n=331). While the MCH in the 

male is above normal range 16.20-24.90 (n=339). According to Ganong (2008), high value of MCH 

resulted in macrocytic anemia and high value of MCHC will caused hyperchromic anemia.  

Schmidt and Nelson (1990) states that the animal activity will affect levels of erythrocytes, 

hemoglobin, and hematocrit; this is cause by higher oxygen demand on aggressive animals. The 

aggressive nature of monkey occurs due to long-tailed monkey’s interaction with tourists who carry 

and deliver food to the monkeys. Generally, long-tailed male macaques are more aggressive than 

females (Fa, 1992; O'Leary and Fa, 1993). 

Ekanayake et al. (2003) conducted a study on hematological measurements of 

Macacasilinca in Polonnaruwa, Sri Lanka. By comparing the hematology values of Macacasilinca 

in captivity to those in the wild, it is found that hematology values of Macacasilinca living in the 

wild shows higher value of leucocytes than those living in captivity. It caused by Macacasilinca 

lived in the wild have become dehydrated during dry season. There are no basophils were found in 

this study. Basophils are very rarely found in the blood that is 0% to 0.2% of the total white blood 

cell (Fortman et al., 2002). In this research, the number of erythrocyte sedimentation rate in males is 

7:28 mm/hour and in female is 15:3. But there has been no literature discusses about erythrocyte 
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sedimentation rate in the long-tailed monkeys, yet. Cunningham (2008) stated that the erythrocyte 

sedimentation rate strongly influenced the quality and quantity of platelets. 

 

CONCLUSION 

In conclusion, the hematology profiles of non human primate (Macacafascicularis) collected from 

Weh Island are in normal range. 
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ABSTRACT 
 

The objective of this research was to identify the species of mosquitoes that act as potential vectors  
in Lamteuba neighborhood. The survey was conducted once in 2 weeks for 4 months to catch 
mosquitoes using volunteers (Man biting collection), who had first signed the informed consent. 
The capture was performed at 06:00 pm until 6:00 am. Each catching station was placed outside and 
inside the houses within distance of 100-200 meters from the potential breeding places (TPP) and 
around the cow sheds. Identification of mosquitoes as vectors of malaria was determined by using 
the enzyme linked immnosorbent assay (ELISA) method. The results showed Anopheles aconitus 
mosquito, proven containing sporozoites of Plasmodium vivax. It was concluded that the malaria 
potential vector in lamteuba neighborhood was Anopheles aconitus. 
 
 
Key Words: Malaria, ELISA, Vektor, Anopheles 
 
 
INTRODUCTION 

Malaria has been one of major health threat to people of Aceh province, especially in 

regency of Greater Aceh. In this particular area from its vast 23 districts, there are 15 districts which 

are malaria endemic with Annual Parasite Incidence (API) > 5 0/00  and 50% of malaria case is 

mainly occur in Lamteuba neighborhood district of Seulimuem. Types of malaria are Plasmodium 

vivax, Plasmodium falciparum and mix of Plasmodium falciparum and vivax (Department of Health 

NAD, 2008, Christanto, N. 2008). Lamteuba neighborhood consists of 8 villages which are 

Lampante, Lamteuba Dro, Pulo, Meurah, Lambada, Lam Apeng, Blang Tingkeum dan Ateuk. 

Through 2009, malaria infections mainly dominated in Lambada village and generally attacked the 

adults while there were just a few cases of baby infections. The results of Spleen rate on children 

between 2-9 years-old was 21,73% and Parasite Rate (PR) 4,01%. This data shows that Lamteuba 

neighborhood is mesoendemic (Rinidar, 2010). 

 It is quite difficult to determine whether Anopheles as the vector in highly endemic area. 

Therefore, Anopheles behavior as the dynamic and vary can affect their status. So, it is important to 

evaluate the eligibility of control of vector and probability of Anopheles as potential vector (Trung 

et al., 2005). In order to be able to prove that Anopheles act as the vector, it must provide the 

evidence of sporozoite in the salivary glands of mosquitoes.  The sporozoite existence can be 



106 
 

determined by performing surgery on the thorax of Anopheles or by using enzyme linked 

immnosorbent assay (ELISA) method. Examination of sprozoit by using ELISA is presumed as the 

gold standard due to its ability to measure the level of Circum Sprozoit (CS)-antigen from each 

mosquitoes ( Appawu et al., 2003). Sprozoite’s detection in salivary glands is essential either in 

malaria epidemiology study or to support data of entomology vektor, so that the efforts to counter 

malaria can be maintained sustainably. 

According to the report issued by Department of Health of Nanggroe Aceh Darussalam in 

2008, Anophles sundaicus dan Anopheles hyrcanus group  were species of Anopheles suspected to 

be the potential vector in regency of Greater Aceh. Meanwhile, there was no report of Anopheles as 

the vector in Lamateuba neighborhood. Besides, any kind of Anopheles can be a vector in an area 

but not the others. Therefore, identification and confirmation is needed in the matter of whether or 

not they are the vectors by using ELISA. 

 

MATERIALS AND METHODS  

The research was conducted using entomology survey with parameter in which of 

identification of Anopheles and measuring the level of Circum Sprozoit (CS)-antigen from each 

mosquitoes caught by using ELISA techniques. The catching mosquitoes in 8 villages in one 

neighborhood which are Meurah, Blang Tingkem, Lamapeng, Lampante, Pulo, Lamteuba Dro, 

Lambada dan Ateuk. The procedure was Human Bitting collecting. The volunteers of collector 

signed informed consent first before the study began. 

 

RESULTS AND DISCUSSION 

Fauna of Anopheles mosquito  

The total amount of mosquitoes that had been caught was 325, including 3 species of Culex, 

Aedes albopictus and Anopheles.  Total of Anopheles being caught outside house was 38. Whereas, 

there was no Anopheles found inside house, neither did at nearby cow sheds. Identification later 

confirmed by Balai Penelitian dan Pengembangan Vektor dan Reservoir Penyakit (BP2VRP), 

Salatiga, that in Lambada village there were 4 species which are Anopheles aconitus, Anopheles 

kochi, Anopheles tesselatus dan Anopheles vagus, while in Blangtingkem, Meurah and Ateuk 

village there was only Anopheles hyrcanus, in Lampante village there were Anopheles kochi dan 

Anopheles sinensis. However, there was another Anopheles in Ateuk, but could not be identified 

perfectly due to missing parts of body during capture process. Meanwhile there was no single 

species of Anopheles in Pulo, Lamteuba Dro, Lam Apeng and Ateuk village. 
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Moreover, the data provided by table 1 also showed that Anopheles sp did not bite inside 

house and descend nearby the cow shed. This indicated that Anopheles, sp which being captured 

prefer to bite people outside house. The results in Lamteuba predominantly including Anopheles 

kochi (23,68%), Anopheles aconitus, Anopheles hyrcanus group (21,05%), Anopheles tesselatus 

(10,52%) and Anopheles sinensis ( 7,89%). The highest density level with Anopheles aconitus about 

MBR 0,25/unit/person/night while the lowest was Ateuk with details Anopheles, sp and Anopheles 

hyrcanus group about MBR 0,03. While there was no single Anopheles, sp found in Lam Apeng, 

Lamteuba Dro and pulo therefore there was no MBR number. 

 

Identification malaria vector through ELISA 

The ELISA result from 38 samples of Anopheles, there was 1 positive (2,27%) which was 

Anopheles aconitus containing Plasmodium vivax in Lambada. While there was no such case in 

Anopheles vagus, Anopheles kochi, Anopheles tesselatus with details emerged sprozoit Plasmodium 

falsiparum (0,00%) or Plasmodium vivax (0,00%). Moreover, Anopheles kochi and Anopheles 

sinensis in Lampante and Anopheles hyrcanus group in Meurah and Ateuk village also provided no 

sprozoit Plasmodium falsiparum (0,00%) or Plasmodium vivax (0,00%).  

In this study, Anopheles caught outside house were limited and only 2,7% came with 

positive as the vector, however, this could be an indicator that the odds of malaria infections  in 

Lamteuba quite high at risk because the MBR was about 0,25 unit/person/night. According to 

literature, MBR 0,025 unit/person/night can infect malaria parasite Bruce L.J- Chwatt. 1985). 

This study also concluded that Anopheles activity in Lamteuba starts from 08.00 pm–01.00 

am. So that the chances of infection outside house are at 08.00 pm – 01.00 am, especially in 

Lambada whose people tend to do their activity during that period of time. This condition gave 

opportunity to higher human vector contact and possibly could result in spread malaria. That was 

why there were more cases on men adults than children and women (Rinidar, 2010).  

This was in correlation with vector behavior of Anopheles aconitus which are usually 

actively biting at nighttime. Almost 80% from the vector could be found in the house vicinity 

between 06.00 pm - 10.00 pm.  The biting behavior of Anopheles aconitus more often occurred 

outside house about 97,8%, while inside house 2,2%. Before biting, the mosquitoes took a rest on 

walls, and then bit and rested over and over again. It was done gradually until their stomach full 

with blood and later flew again to breeding places to lay eggs ( Barodji dkk., 2010)  

In addition, the discovery of the vector indicating that malaria spread in Lamteuba strongly 

believed from Lambada. Except possessing potential vector, also in Lambada, there were malaria 

positive cases with the highest rate of occurrence than the others in Lamteuba. The spread also 
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contributed by high mobility of people, because Lambada is the center of market, it is also an 

escape route for people in and out of Lamteuba and the capital of district, regency and city in Aceh 

province, with high population density (47 person/km2) than the other villages in Lamteuba 

neighborhood. 

This elaboration gave a stark image of tendency toward malaria vector contact with human 

was higher than any other village in Lamteuba neighborhood. Contact with the vector could also 

relate to the people’s job. Mostly, their job were gardener, farmer and always went into the forest. It 

was also evidence that the location along the path to their garden sometimes provides potential 

vector breeding place due to the availability of waters which flow along year’s and physical 

environment, chemical and biology which supported the living condition for mosquitoes. Finally, it 

is safe to assume that there is a strong correlation between the jobs (gardener, fisher and labor who 

usually work at night) and malaria cases (Harijanto, 2000). 

Besides Anopheles aconitus which are proven as vector in Lamteuba, there were also 

Anopheles sinensis, Anopheles kochi, Anopheles vagus, Anopheles tesselatus and Anopheles 

hyrcanus group. In spite of Anophelines were not proven to carry sporozoite through ELISA test, it 

was worth remembering that all of 5 Anopheles aforementioned could possibly pose as vector, 

which must be taken care for further prevention scrutiny. 

 

CONCLUSION 

1. There were six suspects of malaria vector which are Anopheles aconitus, Anopheles vagus, 

Anopheles tesselatus, Anopheles sinensis, Anopheles kochi and Anopheles hyrcanus 

2. The result of ELISA found that Anopheles aconitus was sporozoite  Plasmodium vivax  positive 

and concluded as malaria vector in Lamteuba neighborhood. 
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ABSTRACT 

The aim of this research was to determine the planting pattern and time of planting in the Irrigation 
Area of Krueng Lamkareung based on the water availability and the net field requirement in 
surrounding area. The incremental of net field requirement and the limitation of water availability in 
a particular area often caused serious problems for certain period of times. These issues would only 
be solved by managing an integrated water resources, especially in irrigation. The net field 
requirement influenced by plant evapotranspiration, effective rainfall, land preparation, net field 
requirement, tertiary requirement, and diversion requirement. The following factors were the 
influential factors, such as: evapotranspiration (ETo), effective rainfall (Re), land preparation (LP), 
net field requirement (NFR), tertiary requirement (TR), and diversion requirement (DR). The 
average evapotranspiration (ETo) that occurred on the irrigation area of Krueng Lamkareung was 
5.67 mm/day, the effective rainfall (Re) in Krueng Lamkareung was 2.17 mm/day, the water 
requirement for land preparation was 13.13 mm/day, the net field requirement (NFR) was 6.89 
mm/month, the water requirement for tertiary requirement (TR) was 8.61 mm/month, and the 
diversion requirement at intake (DR) was 9.84 mm/month. Based on the analysis, it can be 
concluded that instead of two times within a year, the applicable of planting pattern and time of 
planting could be three times in a year in the Irrigation Area of Krueng Lamkareung. The pattern of 
planting was dry season paddy (padi gadu) – dry season paddy (padi gadu) - wet season paddy (padi 
rendeng), starting in the month of April, July, and October, respectively.  
 
Key Words: Planting, Irrigation, Time, Pattern, Aceh Besar 
 
 
INTRODUCTION  

Paddy is a main comodity in Aceh Besar District that becomes very important and a part 

from people’s daily need. It is a plant that requires much water, especially when it grows. In order 

to have an effective productivity, paddy needs a high supply of water through irrigation.  It is a high 

relationship between paddy and irrigation. Irrigation, which derived from the word, irrigate, means 

to give water or to get something wet. In agriculture, an irrigation is a facilitator to improve land 

productivity and harvest intensity per year. The availability of water irrigation is a very important 

input to increase the productivity of paddy.  

The availability of water is also related to a watershed catchment, whereas the requirement 

of water is water absorption by plant during the plant growth. The balance between the availability 

of water and the requirement of irrigation water can increase the efficiency of water usage, which is 

not only used for irrigation, but also for domestic needs and industries. The increasing of water 
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need and the limitation of water availability in a particular area can cause serious problems in 

certain periodes. These problems only can be solved by an integrated water resources management, 

especially in irrigation. Generally, the water source for irrigation is coming from rainfall and 

discharge or streamflow. According to Linsley et.al (1989), the discharge or streamflow is 

influenced by the various rainfall or precipitation. The water that drops as precipitation can form a 

streamflow in an abundant amount. This water source is utilized to irrigate the crop in the paddy 

field.  

Kartasapoetra and Sutedjo (1994) defined an irrigation is as an effort to provide, to manage, 

and to drain the irrigation water in fulfiling the agriculture need at the right time and amount by 

uitlizing water from either surface water or ground water. Water management in agriculture is not 

only for water supply, but also to minimize the abundant water from rainfall in certain areas. This is 

meant to prevent the soil damage caused by the abundant water. 

Therefore, the management of irrigation covers the following steps: 

1. Developing water resources and water supply for agriculture 

2. Distributing water irrigation from the reservoir to agricultural land 

3. Draining the abundant water from the agricultural land 

 

The above steps have the same goal, which is to create the moisture in soils around the roots 

area in order the plant grows well. In order to have the plant grows well, its water requirement 

should be fulfilled. The plant or crop water requirement influenced by climate factors, such as 

windspeed, soil moisture, solar radiation, temperature, and stage of plants’ growth (Hansen et.al,  

1986). In hydrology, the term for crop water requirement is evapotranspiration (Doorenbos dan 

Pruit, 1984). Thus, based on the above statements, this research was aimed to analyze the 

requirement of irrigation water in Irrigation Area of Krueng Lamkareung, Aceh Besar District, 

Aceh Province. By calculating the requirement of irrigation water and the availability of water 

(water supply), we can determine the pattern of planting and time of planting for agricultural land. 

 

MATERIALS AND METHODS  

This research was conducted in July to September 2012 in the Irrigation Area of Krueng 

Lamkareung, Aceh Besar District, Aceh Province. The methods used in this research were taking 

soil samples and collecting secondary data from Climatology Station of Indrapuri in Aceh Besar 

District and Water Resource Agency of Aceh Province. 

RESULTS AND DISCUSSION 
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The Irrigation Area of Krueng Lamkareung was located about 26 km from Banda Aceh 

City, Indrapuri Sub District, Aceh Besar District. Geographically, it is located between: 67o– 24.7o 

Eastern of Longitudes and 28.5o – 28.8o Northern of Latitudes. The irrigation area was 2350 ha. 

Topographically, the irrigation area varied in the range of 16-30% slopes. The climate in the 

irrigation area was tropic with various season, wet and dry seasons. The climate factors had a 

significant impact on agricultural condition in an area. From the related agency, we obtained that 

the average temperature in the Irrigation Area of Krueng Lamkareung was 27o – 34Co. The average 

rainfall was 2000 mm/year. Data of rainfall was derived from the Board of Meteorology and 

Geophisyics (BMG) of Indrapuri, which was the nearest post to the Irrigation Area of Krueng 

Lamkareung. Data used in the calculation was for 10 years (2001-2010). The maximum monthly 

rainfall occurred in October was 97.6 mm/month, whereas the minimum monthly rainfall occurred 

in July was 49.6 mm/month. 

The requirement of water irrigation is the total volume required to fulfill the need of 

evapotranspiration, water loss, and water requirement for plant. It can be obtained by multiplying 

the plant evapotranspiration with the areal of irrigation. The requirement of water for agriculture 

covers the evapotranspiration (ET), land preparation, water layer change, and the loss during 

application. The net field requirement (NFR) for wet season paddy/ monsoon paddy (padi rendeng) 

and dry season paddy (padi gadu) in the Irrigation Area of Krueng Lamkareung is shown in      

Table 1.  

 
Table 1. Net Field Requirement (NFR) in Irrigation Area of Krueng Lamkareung 

No. Type of plant Stage NFR (mm/day) NFR (mm/ha) 
1. Wet season paddy/ monsoon 

paddy (padi rendeng) 
I (Vegetative) 7.05 16567.5 
II (Generative) 6.76 15886.0 
III (Harvest) 6.20 14570.0 

2. Dry season paddy (padi gadu) I (Vegetative) 7.05 16567.5 
II (Generative) 7.90 18565.0 
III (Harvest) 6.39 15016.5 

Average 6.89 16191.5 
Source: Data Analysis (2013). 

 

Determining the pattern of planting, when and how much the amount of water required were 

the important issues for farmers to plant paddy in their rice field. From our observation in the field, 

the planting pattern used by the farmers in the Irrigation Area of Krueng Lamkareung which only 

two times were dry season paddy planted in April and wet season paddy planted in October. Yet, 

after conducting an analysis of the irrigation water requirement which based on the availability of 

water within a year in this irrigation area, a new pattern of planting was recommended to apply. 
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Instead of two times of planting within a year, now farmers could plant paddy for three times. The 

recommended pattern of planting was dry season paddy (padi gadu) – dry season paddy (padi gadu) 

– wet season paddy (padi rendeng), starting in April, July, and October, respectively.  

 
CONCLUSION  

Based on the results, it can be concluded that: 

1. Many factors in climate have a direct impacts on the requirement of irrigation water. The 

following factors were the influential factors, such as: evapotranspiration (ETo), effective rainfall 

(Re), land preparation (LP), net field requirement (NFR), tertiary requirement (TR), and 

diversion requirement (DR).  

2. The average evapotranspiration (ETo) that occurred on the irrigation area of Krueng Lamkareng 

was 5.67 mm/day, the effective rainfall (Re) in Krueng Lamkareung was 2.17 mm/day, the water 

requirement for land preparation was 13.13 mm/day, the net field requirement (NFR) was 6.89 

mm/month, the water requirement for tertiary requirement (TR) was 8.61 mm/month, and the 

diversion requirement at intake (DR) was 9.84 mm/month. 

3. The applicable planting pattern and time of planting in the Irrigation Area of Krueng 

Lamkareung was dry season paddy (padi gadu) – dry season paddy (padi gadu) - wet season 

paddy (padi rendeng) which started in the month of April, July, and October. 
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ABSTRACT 

The existence of artisanal gold milling that uses mercury (amalgamation techniques) in gold 
extraction process may an impact on public health and workers. Workers exposure to mercury 
occurs primarily from inhaling mercury vapors. Although recent reports present that the Aceh 
region in Indonesia has extensive mercury contamination, workers had never been assessed for its 
health impact. Thus, objective of this study was to assess the impact of artisanal gold milling 
operation on the health of workers in Panton Luas, Aceh Selatan District. This study conducted a 
cross-sectional assessment of 48 workers of artisanal gold plant in February, 2014. Each participant 
completed a questionnaire assessing health outcomes and potential exposures. Mercury emission to 
airborne during gold milling operation analyzed by Mercury Vapor Indicator (MVI, Type Ion 
Science V 1.8) and mercury in Krueng Sikulat watershed also analyzed by Atomic Absorption 
Spectrophotometer (AAS, Shimadzu AA-6300). Results showed that artisanal gold milling 
operation contributes the average mercury emissions to airborne reached 81,8 µg-Hg/m3 in the 
range of 37.6 to 139.3 µg-Hg/m3. The concentration of mercury in river watershed near gold milling 
area was found 0.1228 µg-Hg/L and no mercury was found in water wells, drainage, and the 
upstream site of Krueng Sikulat watershed. This study leads that artisanal gold milling operation 
impact to health of workers. Near half of workers reported experiencing fatigue (41.7 %), headache 
(39.6 %), and mouth felt numb (39.6 %) as an acute toxicity symptoms. Furthermore, workers 
reported four symptoms as chronic toxicity, namely muscle cramps (43.8%); headache (41.7 %); 
Irritability (39.6%); and easy sad (33.3%). 

 
Key Words: artisanal gold mining, mercury, health impact, and emission.  
 
 
INTRODUCTION  

 

As a toxic metal, mercury can cause a variety of adverse health effects depending on the 

quantity, pathway, duration of exposure, and the form of mercury (elemental, inorganic, or organic). 

Centers for Disease Control and Prevention (2009) reported that the chronic exposure to small 

amounts of elemental mercury occurs primarily through inhalation of mercury vapors and can cause 

kidney dysfunction, tremors, various neurocognitive, and behavioral disturbances. Telmer and Vega 

(2009) estimated that artisanal gold mining contribute one tenth of all anthropogenic mercury 

emissions in world-wide. International Labour Organization (1999) also estimated that 10–20 
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million people mine gold in “artisanal” conditions and an estimated 80–100 million individuals are 

economically dependent on this way of life.  

Artisanal gold mining practice in many developing countries, especially in Indonesia 

(Limbonga, et. al., 2003). The existence of artisanal gold mining that uses mercury (amalgamation 

techniques) in gold extraction process will have an impact on public health and workers. The 

workers put mercury and gold ore into tumblers to extract gold by amalgamation technique. After 

gold are isolated from the ore as amalgam, mercury is vaporized by burning with a simple furnace. 

These amalgams contain a mix of mercury and gold; they are typically heated in furnace to remove 

the mercury. The mercury vaporizes, while the gold stays behind. During this process, mercury is 

often discarded into the environment. Some of the mercury used in this technique is released 

directly into the environment and this research focused on measuring mercury emissions from those 

activities and its impact to the health of workers. Workers exposure to mercury occurs primarily 

from inhaling mercury vapors or consuming methyl mercury-contaminated fish. Although recent 

reports present that the Aceh region in Indonesia has extensive mercury contamination, workers had 

never been assessed for its health impact. This study focused to assess the impact of artisanal gold 

milling operation on the health of workers in Panton Luas, Aceh Selatan District. 

 

MATERIALS AND METHODS  

Study Site  

This study was conducted at Panton Luas Village, Aceh Selatan District of Aceh that 

selected based on considerations of the number of artisanal gold milling plant reached 150 units and 

have been started since 2010. The workers put mercury and gold ore into tumblers to extract gold 

by amalgamation technique. After gold are isolated from the ore as amalgam, mercury is vaporized 

by burning with a simple oil burner. Some of the mercury used in this technique is released directly 

into the environment and this research focused on measuring mercury emissions from those 

activities and its impact to the health of workers. The study site illustrated in Fig. 1. 

Health Impact Survey 

This study conducted a cross-sectional assessment of 48 workers of artisanal gold milling 

plant in February 2014. All workers as participants were observed, interviewed, and examined their 

vital signs. Questionnaires were also distributed to them and each participant completed a 

questionnaire assessing health outcomes to identification of acute and chronic toxicity symptoms. 

Questionnaires contain a list of symptoms commonly associated with mercury exposure and 

participants asked to report which, if any, they experienced at least once a month. 
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Fig. 1 Map of Study site 
 

Mercury in Airborne Determination  

Mercury emissions into the airborne analysis were conducted in gold milling work area that 

was placed at 30, 50, 100, and 150 cm from ground near the milling areas. The measurements 

conducted in-situ by using Mercury Vapour Indicator (MVI) Type Ion Science V 1.8. The 

immediate atmosphere samples under investigation was drawn by the pump into a glass sampling 

cell where a Ultra-Violet light source was absorbed by the sample. The intensity of radiation 

passing through the sample chamber was measured by photodiode detectors. The optical system 

was designed specifically to detect mercury in the Ultra-Violet region of 254 nm. The presence of 

mercury vapors reduced the radiation energy reaching the photodiode detector in proportion to the 

vapor concentration. This change was then converted into an electrical signal and conditioned to 

provide a linear reading on the front LCD as µg/m3. 

 

Mercury in Watershed Determination  

Study area focused on the Krueng Sikulat River watershed near to gold milling work area. 

River water samples were collected at three sampling points along the river at its tributaries in 50-

mL polypropyl samples. All samples were acidified with input 0.5 mL of nitric acid solution to 

decrease the pH level prior to the mercury analysis. Total mercury concentration was determined 

using the cold vapor technique using an Atomic Absorption Spectrometry, AA-6300 Shimadzu. 

 

RESULTS AND DISCUSSION 

Mercury emission to airborne during gold milling operation 

Table 1 shows masses of gold ore milled and the resulting concentrations. Mercury is 

emitted when workers mill gold ore that are used to extracted gold from the solutions of the 
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amalgamation. The simple use of mercury in the ball mills emits significant amounts of mercury 

vapors to contaminate work sites. The mercury emission found in the range of 37.6 to 139.3 µg/m3 

for system in running position and 36.6 to 95.8 µg-Hg/m3 for system in stand-by position. Results 

showed that artisanal gold milling operation contributes the average mercury emissions to airborne 

reached 81.8 µg-Hg/m3 (Table 1). These values are much higher than that of World Health 

Organization (WHO) guideline of 1 µg/m3.  Furthermore, the National Institute for Occupational 

Safety and health (NIOSH), the WHO, and the American Conference of Governmental Industrial 

Hygienists (ACGIH) have occupational exposure criteria for workers with potential inhalation 

exposure to mercury. The NIOSH recommended exposure limit (REL) for mercury is 50 µg-Hg/m3 

(NIOSH, 1992). According to these data, mercury concentrations in the airborne around the 

artisanal gold milling plant have exceeded occupational health standards. These findings were in 

line with the results of studies conducted by Veiga, 2010. Mercury also found in amount of 130, 

170, and 200 µg-Hg/m3 in milling area. These results showed that the workers of the gold milling 

plant, working in extremely contaminated sites are likely the most intoxicated individuals. This fact 

indicates that the workers in the plants could have adverse effects caused by exposure of high 

concentration of mercury. Canadian Centre for Occupational Health and Safety assigned that the 

occupational limit for mercury vapors in Canada – the ceiling level which should never be exceeded 

in a work environment, is 0.1 mg-Hg/m3. Vega and Baker (2004) reported that normal airborne 

levels of mercury in urban and rural areas about 10 – 20 ng-Hg/m³ and 2 – 4 ng-Hg/m³, 

respectively.  

Table 1 Summary statistics of mercury emission to airborne during gold milling operation 
in operation stand by 

Average weight of material being milled (kg) 20 - 
Number of per plant 3 3 
Number of tumblers (unit) per plant 10 10 
Average Emission [Hg] (µg/m3) 81.8 63.2 
Standard deviation [Hg] (µg/m3) 21,57 18,32 
Range [Hg] (µg/m3) 37.6 – 139.3 36.6 – 95.8 
N 60 60 
Measurement interval (min) 10 10 
Sampling height from ground floor (cm) 30 – 150 30 – 150 

 

Mercury emission to Krueng Sikulat River watershed near gold milling area 

The results showed that concentration of mercury in river watershed near gold milling area 

was found 0.1228 µg-Hg/L and no mercury was found in water wells, drainage, and the upstream 

site of Krueng Sikulat watershed. The new findings presented in this study have guided the new 

investigations in the Krueng Sikulat river watershed. Two years ago, mercury concentration found 
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in this river 5 – 47 µg-Hg/L (Suhendrayatna and Elvitriana, 2011). The decreasing of mercury 

concentration in river watershed may cause by the waste disposal not pass directly to the river, but 

were stored in temporary ponds. 

Artisanal Gold Milling Operation Impact to Health of Workers  

This study had a 100 % participation rate among the persons invited to participate in the 

mercury assessment and all of them (48 people) completed the questionnaire. Workers ranged in 

age from 17 to 58 years and slightly over half were male (89.6 %). Number of years spent living 

and working in Panton Luas ranged from 1 to 4. Half of all workers obtained their drinking water 

from the public system (52 %); other common locations were wells (20.8 %) and springs (27.2 %). 

One third (35.4 %) of workers reported engaging in gold mining activities that placed them in direct 

contact with mercury at least once a month. This one third was mixed mercury with gold ore and 

heated gold–mercury amalgams. On average, they had mined gold for 4 years. Health impacts of the 

gold milling activities to workers were examined with acute and chronic toxicity of mercury 

poisoning. It found that all the symptoms vary for all respondents in this study. Figure 2 and Figure 

3 show type of acute and chronic toxicity symptoms that observed and examined to workers. 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 
Fig. 2 Frequency of acute toxicity symptoms reported by artisanal gold milling workers 

 

Workers were provided with a list of acute toxicity symptoms commonly associated with mercury 

exposure and asked to report which, if any, they experienced at least once a month. Near half of 
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workers reported experiencing fatigue (41.7 %), headache (39.6 %), and mouth felt numb (39,6 %) 

(Fig. 2). Regarding to the chronic toxicity (Fig. 3), workers reported four symptoms as dominate 

health impact, namely muscle cramps (43.8%); headache (41,7 %); Irritability (39,6%); and easy 

sad (33,3%). Overall, health status of all workers were vary depend on the mercury form ingested 

(Duruibe et.al., 2007) and those may slowly influence quality of life. A few workers reported being 

previously diagnosed with a medical condition by a health professional (e.g., community health 

worker, nurse, or doctor). This study leads that artisanal gold milling operation impact to health of 

workers and could be used as early warning for public health. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 3 Frequency of chronic toxicity symptoms reported by artisanal gold milling workers 

 

CONCLUSION  

This study leads conclusions that artisanal gold milling operation impact to health of 

workers. Near half of workers reported experiencing fatigue (41.7 %), headache (39.6 %), and 

mouth felt numb (39.6 %) as an acute toxicity symptoms. Workers also reported four symptoms as 

chronic toxicity, namely muscle cramps (43.8%); headache (41.7 %); Irritability (39.6%); and easy 

sad (33.3%). Artisanal gold milling operation contributes the average mercury emissions to airborne 

reached 81.8 µg-Hg/m3 in the range of 37.6 to 139.3 µg/m3. The concentration of mercury in river 

watershed near gold milling area was found 0.1228 µg-Hg/L and no mercury was found in water 

wells, drainage, and the upstream site of Krueng Sikulat watershed. 
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ABSTRACT 

 
INTRODUCTION: Osteoporosis is a global health problem characterized by of microarchitecture 
damage of bone mass. Osteoporosis occurs due to the declining in estrogen secretion particularly in 
postmenopausal women.  In addition to other factors, estrogen is essential in osteoblastogenesis in red 
marrow of myloid tissues (Smith, 1993). Level of bone density during growth period is also one of the 
determining factors in osteoporosis occurrence during postmenopausal age (Karlson et al., 1995). 
Cissus qudrangularis Linn is widely used to treat joint pain, syphilis, venereal diseases, and 
osteoporosis in India, Sri Lanka, and Malaysia (Shirwaikar et al., 2003). Another species of the plants, 
namely C. quadrangularis Salisb (that locally known as sipatah-patah), was found in Aceh and has 
long been used as traditional medicine to treat bone fracture. It is reported that C. quadrangularis 
contains calcium, phosphate, and phytoestrogens. Considering its chemical composition and emphirical 
efficacy in treating bone fracture, C. quadrangularis Salisb might be used as an antiosteoporosis as was 
also reported for the Indian C. quadrangularis (Shirwaikar et al., 2003). Side effects of the medication 
on the body were not deeply explored yet but essential to be undertood in order to prevent undesired 
effects of the plant on health. This experiment, therefore, was carried out to study toxicity effects of 
Sipatah-patah (Cissus quadrangularis Salisb) extract on liver and kidney in ovarectomized rats 
 
MATERIALS AND METHOD: Sixteen female Sprague Dawley rats aged 20 days were assigned 
into 4 treatment groups, with 4 replications each. The OV-1 were control goup consisted of 
ovarectomized rats without C. quadrangularis Salibs extract (CQSE) supplementation, whereas OV-2, 
OV-3 and OV-4 consisted of ovarectomized rats administrated with the CQSE) at the age of 90, 120 
and 150 days, respectively.  The CQSE treatment was given with a dosage of 750 mg/kg body 
weight/day/oral for 180 days. Weighing was done in every 15 days (twice a month), and 2 ml of blood 
were drawn from coccygeal vein of every rat in every 30 days for analizing calcium and phosphate 
concentrations. On the day 61 all rats were euthanized and their kidney and liver were collected for 
histological preparation using hematoksilin-eosin (HE) staining (Humason, 1967). Toxic effect of 
CQSE administration was determined by comparing histopathogic changes observed in both liver and 
kidney from microscopic observation. 
 
RESULTS: Based on observation, microscopic image of liver tissues of ovarectomized rats that were 
given the CQSE (OV-2, OV-3, and OV-4) was almost  similar to that of control group. No significant 
anatomy changes observed. The ESP administration on ovariectomized rats for 180 days did not cause 
any changes on hepatocytes. This was reflected from the clear, blue color of nuclei and the clear, red 
color of cytoplasm of hepatocytes. No alien things accumulated inside the cytoplasma. Sinusoid of cells 
was normal, not changed or damaged. Similar to liver microscopic image, kidney microscopic image of 
control (OV-1) and ovarectomized rats (OV-2, OV-3, and OV-4) was also not showing anatomy 
changes and differences. The normal, unchaged glomerulus was marked by compacted cells and 
normal appearance of endothelial cells in the Bowman Capsules. Proximal and distal tubulus were 
also normal, as marked by compacted epithels, good cytoplasms and emptiness of tubulus lumens.  
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CONCLUSION: The administration of C. quadrangularis Salisb extracts for 80 days did not result 
in toxicity effects on the liver and kidney so that this herbal medication could be used for longer 
treatment. 
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ABSTRACT 
Research on gender and disaster is required to understand the situation to help develop 
appropriate policies for the government and local institutions.  Since research that addresses 
and disaster is pivotal, this research focuses on the issue. The specific goals of this research 
are: (1) identifying social construction of gender that influences past responses to flood, (2) 
identifying the roles of local, national and international institution in addressing gender roles 
in responding to flood that has taken place in Aceh, and (3) analyzing and finding strategies 
to strengthen gender sensitive approach in alleviating flood in Aceh. This research is 
qualitative research usin ng observation, in-depth interviews and Focus Group Discussion.  
Field research was conducted in sub district of Meuredu, Pidie Jaya District and sub district 
of Teunom, Aceh Jaya district. These location are selected from areas that are most prone to 
flood. Results from this research demonstrate that existing gender division of labor persist or 
many cases being enhanced during the disaster.  Men are more likely to interact and conduct 
activities out side the home such as playing important roles in decision making process in the 
village level and performing physical labor while women focusing more on their household 
chores or providing support of the men.  Local institutions play very important roles during 
flooding and social service department (national governmental institution) performs 
substantial and consistent roles before, during and after the disaster, yet other governmental 
institutions provide only temporary or limited support.  This research identifies several 
factors need tobe taken into account for future reference: (1) women in the research sites are 
tired of flood, they are exhausted because of the high frequency of flood, (2) there is no 
optimal effort from the government to mitigate flooding, (3) there is no specific program or 
effort the government to prevent future flooding and to address the root of the problem. 
However, there is a positive note as well. There are commonly well established relationships 
between men and women in the family so that they help each other to survive during the 
disaster. 
 
Key Words: flood, disaster management, gender, and strategies  
  
 
INTRODUCTION 

Aceh is one of the disaster-prone area. The earthquake and tsunami disaster in 2004 

was the biggest disaster and earthquake has been shaking in various strength until now. In 

addition, Aceh is also the flood-prone region, in the eastern, central, and western region of 

Aceh always experience flood every year.  

The previous research results showed that the women were vulnerable group towards 

disaster. Priyantono (2008) and Prihastuti, (2009) stated that the women victims, from the 
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experience of Yogyakarta earthquake in 2007, were in higher percentage than men. 

Furthermore, he said that at least there were 4 factors causing that condition, that is, factors of 

physical weakness, social, culture, and obstacle in accessing service and help as the women’s 

rights.  Enarson (2000); Srimulyani and Inayatillah (2009) stated that the women were in 

vulnerable position toward disaster through the the role of social built by community. The 

women has little access to the resources, such as social network, transportation, information, 

skill (including literacy) natural and economics resources control, individual mobility, 

residential and work warranty, free from violence, controller and in making decision. The 

study results of the National Commission of Human Rights for Aceh or BRR NAD-NIAS 

(2006) showed that the women (mainly widow) found obstacles to obtain aid. The Aceh 

women participation in rehabilitation and reconstruction process did not run maximally 

(Priyono,2007; Soetopo, 2010). 

Considered those facts, it is necessary that the women be more concerned for disaster 

management in the future. It is needed for a gender research and disaster in order the 

government and relevant institution have friendly policy strategies of gender in disaster 

management in Aceh in the future. This research will be conducted to devise the 

strengthening strategy for sensitive gender approach in disaster management both before end 

after the disaster happen. The purpose this research were: (1) to identify the role of gender 

social construction in flood disaster management (before, during, and after) in Aceh in the 

past, (2) to identify the role of local, national, and international institutions related to gender’s 

roles in managing the flood disaster happened in Aceh, (3) to analyze the strengthening 

strategies of gender in flood management in Aceh in the future. 

 

RESEARCH  METHOD 

This research used qualitative and qualitative approach. The research location was in 

flood region, that is, Teunom sub district of Aceh Jaya regency and Meuredu sub district of 

Pidie Jaya sub district.  Those places were determined as the research location because the 

regions were often flood with the damage level of heavy and moderate.  

The data will obtained from several community groups, such as common people, 

community stake holder and leaders. The data of common people consisted of men and 

women were obtained from structured interview.  Meanwhile the data of community steake 

holder and leaders were obtained by using in depth interview having criteria as follows: (1) 

represent the community leaders, (2) represent community stakeholders, (3) represent the 

institution related to flood disaster management, and (4) common people.  FGD was 
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conducted to the people who had the criteria mentioned above.  In addition, the determination 

of respondent was also considered of age having purpose to obtained information about the 

condition of disaster management in the past and present. 

The data obtained from the location and library study were analyzed by using a 

qualitative approach through “meaning and explanation” toward sort of phenomena and 

social facts, and also obtained information related to the roles of gender and institutional in 

disaster management in Aceh. 

 

RESULTS AND DISCUSSION 

The Roles of Gender in Flood Disaster Management 

The social order at the regions was affected by the patriarchal system. Some facts 

showed that the roles of gender related to the flood disaster were based on local values 

changing slowly (Faqih, 2001). Generally, the roles of the men were in public sector and, in 

other hand, the roles of the women were in domestic sector (household works).  There were 

two differences of community behavior in those research regions. The research location in 

Meuredu (eastern region) showed that the roles of the women focused on physical works, 

such as drawing clean water, tidying house hold, and working in the farm. Meanwhile, the 

women in Teunom (western region) focused on taking care of household and the men worked 

in the outside of house, and the work in the farm was done by both women and men. 

The roles of the men and women related to the flood disaster management that has 

been embedded in the community showed no significant conflict. The men put themselves on 

the job that was commonly done by men in the village.  For example, the men (head of 

family) anticipated the flood disaster came at the night by guarding beside river bank. If the 

height of water raised the road at the river vicinity, they would announce at Meunasah, thus 

the citizen could get ready to save their properties and flood out.  When the flood reach the 

road, the men generally raised the household appliances to place them in the high place of the 

house (stage house), such as rice, refrigerator, and other appliances which are relatively 

heavy.  But the men gave opportunity to the women who want to help the men by doing some 

work such as drawing clean water, cleaning the floor after flood, planting mangrove in 

coastal area, repair the village road and, sometimes, cleaning village hall.  In these activity, 

the women do not fell burdened to do these activities, even they enjoyed it.  Furthermore, 

they would be happy if the activity was done in mutual cooperation with other women and 

their services were appreciated in the form of wages. 
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Based on the facts, it could be stated that there was no inequity of gender in this 

activities because such activities were not being burdensome for them.  But if the women felt 

any burden in such activities out of their own domestic burden, thus inequity of gender would 

happen (double burden). 

 

The Roles of Institution in Flood Disaster Management 

Generally, the roles of national institution were more visible in Teunom sub district. It 

is because the frequency and phase of flood frequently happened that more flooding Krueng 

Teunom surrounding the villages.  In addition, the village which were the research region in 

Teunom sub district (Desa Rambong Payong, Pasie Pawang, and Gampong Baro) was a 

disaster preparedness villages (GSB=Gampong Siaga Bencana) determined by the Ministry 

of Social Services in November 2010. 

The communities in the regions of research, relatively, had strong attachment to 

traditional and cultural values.  In such communities, there were local 

institutions/organization which were the important element in the village.  One of the local 

institutions was Tuha Peut. The Tuha Peut played the active roles in preparing plan directly 

involved in village development, mainly something related to the disaster management. 

The roles of Non Government Organizations (NGO) were also importand to be 

studied in this research because the NGO’s had many activities that could not be handled bay 

the government.  Some NGO’s roles in the research regions were: (i) to develop and built 

infrastructure (building house, providing septic tank, well, and tower, and clean water storage 

post tsunami disaster as well as useful for flooding, (ii) to facilitate community government 

communication (giving information to the government about what the community need and 

feel, and creating a network to gather information with other organization related to the flood 

disaster). (iii) to give technical help and training related to the flood disaster, for example, 

Denish and Resiban, community based preparedness and (iv) to be spokeman representing 

the community to evaluate the effectiveness of government’s program through model project 

and research publication related to the flood disaster. 

Beside positive aspect, the NGO also had the negative aspect which were the 

weakness of the existence  of NGO related to the disaster management in the research region, 

that is, (1) NGO did not continue because of the limited permission and funding, (2) the 

understanding the socio economic condition of the communities was not maximized yet, (3) 

the limitation of approach way towards the flood problems because one flood region to others 

was different, thus the approach way on the certain region was not optimally implemented, 
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(4) the NGO used the approach which relatively familiarize the community with an extrinsic 

compensation, such as money, thus it could harm the principle of mutual cooperation that has 

been long ingrained in the communities, and (5) NGO indirectly educated people to be 

dependent on giving and was never enough. 

 

The Strengthening Strategies in Aceh Disaster Management in the Future 

Natural disasters also provides unique opportunities on the women in facing any 

challenge and changing their gender status in the communities. The women had proven that 

the existence of them was much needed when they were asked their opinion about disaster. 

Based on the research, the women at desa Meunasah Jurong, Meuredu sub-district of Pidie 

Jaya regency, were willing to clean and repair roads damaged by the disaster, and to plant 

mangrove trees, free aid from NGO Kehati on economic motives. Meanwhile, the men gave 

full trusty to the women to do such activities, besides economic motives, it was also because 

the women more active in doing the work, thus the job were completed faster. That condition 

influenced the change of community conception on the women’s capabilities. In fact, this 

kind of communing organizing needed preparedness and mitigating of disaster. 

The result of this research showed that the same condition happened in Desa Blang 

Awe, Meureudu sub district. In other words, this village was also one of the flood-prone 

villages, thus the women on this region had been very responsive to what preparation they 

should do if the flood disaster predicted to occur. If the families on that village had high 

“Rumoh Aceh”-like, the women in such families had been removed some household 

properties to higher place, especially electronic equipment, thus if there was a flood-stricken, 

the women and children were just preparing themselves to move to higher place. Post-flood 

disaster, the women in this village was also involved in various activities ranging from 

cleaning the house from debris flowed by flood current and helping at soup kitchen. 

During flood-stricken disaster occurred, the women’s activities at both regions were 

different. The women at the Meureudu sub district flooded out and brought their children to 

evaluation place, meanwhile the women at Teunom knew how to set up the emergency and 

got ready in facing flood. They who were involved in KSB helped the communities in facing 

the flood disaster, especially in the field of health. The women at both regions in Teunom 

understood how to set up emergency tents at evacuation place. One thing needed by the 

communities at the regions was canoe which can help them to do activities such as going 

shopping and taking children to school. 
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After the flood disaster had happened, the women at the both regions did other 

activities requiring energy.  The such activities had same pattern of behavior, such as 

cleaning the house from remnant/mud flowed by the flood, helping their husband to draw 

clean water at somewhere if the water in the well became dirty because of flood disaster, and 

partaking in mutual cooperation/aid to clean up the remnants of the flood.  In addition, the 

women also had to cook for their family. This condition indicated that the women’s potential 

was great important in managing the flood disaster, but such potential was not offset by wok 

equity between men and women, in other words, the women had to perform double duty 

(double burden) which was helping their husband and running a household activities. 

In dealing with the victim of the flood, some institutions, both local and international 

institutions, helped the villages of Meuredu and Teunom sub district. The flood management, 

both during and after the flood, of Blang Awe and Meunasah Jurong, Meuredu sub district, 

was done by local institutions, such as Regional Office of Social Services “TAKANA” and 

Red Cross Indonesian (PMI). 

In disaster management, Regional Office of Social Services did not discriminate to 

the flood victim based of sex.  The type of flood relief was just food, to built soup kitchen 

and to build tents in the evacuation camp.  There was no special treatment to the women, 

children and elderly.  In addition, there was no privacy space for the women considering that 

they had character as women and their children needed special treatment. 

Meanwhile, other local institution involved in the flood disaster management at 

Krueng Meuredu region was PMI.  In this case, PMI gave assistance of school equipment for 

the children, such as book and stationary.  This institution also provided graining related to 

disaster management of earthquake and tsunami, but not the flood management.  In fact, the 

flood management was really needed by the people because it frequently happened in this 

region.   

The flood disaster management to the communities of Paya Rambong and Pasi 

Pawang village of Teunom sub district, was done by several national institutions, such as 

Department Of Social Welfare Services, local government (Pemda), OPUK, and PMI.  The 

flood in the both region was caused by the water overflow on damaged dike of Krueng 

Teunom, thus the main focus of local government when the flood came was to repair the 

dike, but it was no maximum built dike, in consequence, the flood still happen.  Three other 

institution gave training related to the flood management, created preparedness village and 

community-based disaster risk reduction group. KSB formation were very beneficial to the 

people at both region, thus the participation of both men and women was clearly possible. 
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Although the KBS formatted by Department of Social Welfare did not include the concept of 

gender mainstreaming explicitly, but the gender mainstreaming can be seen implicitly from 

the involvement of women in that group. 

The positive aspect obtained from the local institution entering the Pasi Pawang and 

Rambong Payong village was the women could be more independent in facing the disasting 

which frequently happened and not only depends on the men. The negative aspect of the 

gender mainstreaming implicitly contained in disaster management activities by institution 

that enter into these village was a growing burden of women (double roles). In addition to 

taking care of themselves and their family, if they involved in disaster management group, 

they maybe also to help others communities. But this negative aspect could be reduced by the 

rule of husband to work together in home activities (domestic). 

Some factors causing existence of women at both region were: (1) the community 

especially the women, had been exhausted with the flood that frequently happen and some 

time the flood come suddenly. (2) No maximum effort was done by the government to 

prevent the flood, such as building dike/ enbankment of river bank of Krueng Teunom, (3) 

No special treatment from government apparatus to prevent the flood come up at those 

regions, such as mapping Galian C mining activities which could be explored or not, and (4) 

there was good cooperation between the women and men in a family, for example the 

husband make no restriction to this wife to involve in training activities related to the flood 

disaster. 

Generally although the women good was very crucial for women, for both 

government institution and non government organization, special needs of women was not a 

priority. That condition could be happen because the women could be seen as important 

element in the flood management. Furthermore in data collection about the need, the women 

were also not included in making decision; a policy was always determined by the men. The 

strategy urgently needed at the moment is advocating in the men the area, weather the 

government and common people. Gender mainstreaming is no longer a separate section, but 

it become a framework for analysis and decision and formulating policies related to the flood 

that frequently happens that those flood-prone areas. 

 

CONCLUSIONS 

The social construct of society constitutes the roles of the men in the response to flood 

focusing on activities that interact with outside-home community; meanwhile the women 

interact with home activities needing physical work and the women just help the men’s work. 
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The roles of men and women in flood disaster management have been ingrained in the 

community and no significant conflict. In other hand the women capabilities in doing me’s 

work are not balanced with the desired of the men to do me’s work. 

The local institution is instrumental when the flood happens. The national institution 

are very influential and consistent in helping people before, during and after the flood that is, 

Department of Social Welfare. Meanwhile other government institutions helping people is 

only temporally and not maximum. The roles of LSM/ NGO in infrastructure development 

activities are to do training and facilitate communication between people and government. 

Generally, the weakness of local national institutions LSM/ NGO is situated in the lack 

coordination in disaster management, thus the target in flood prevention is not maximal. 

At the different level of flood severity, the women’s potencies in facing the flood 

disaster are also different. If the intensity severity of the flood is not quite bad, the women’s 

potency in facing the flood disaster is lower than area frequently stricken by the flood disaster 

and having worse impact. The positive aspect obtained from local institution is the women 

can be non independent in facing the disaster frequently occurring and not always depend on 

men. The negative aspect of gender mainstreaming implicitly contained in disaster 

management activities done by institutions that enter into those village in the growing burden 

of women (double burden). 

Several factors that need to be taken into account for future reference (1) women in 

the research site are time of flood, they are exhausted because of the high frequency of flood 

(2) there is no optimal effort from the government to mitigate flooding, (3) there is no 

specific program or effort from the government to prevent future flooding and to address the 

root of the problem. However there is a positive note as well. There are commonly well 

establish relationship between men and women in the family so that they help each other to 

survive during the disaster. One of the suggested strategies from this research is creation of 

program to enhance gender mainstreaming within government institutions, program, and 

society in general. This gender mainstreaming advocacy should be integrated in to policies 

and decision making process related to preventing, mitigating, and responding to the frequent 

flooding affected various region in Aceh. In addition variety of training and program to 

increase women’s knowledge and skills to managing flood are also pivotal. 
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ABSTRACT 
 

This study aims to explore motifs engraved on Traditional Acehnese House (TAH) in Aceh 
Besar. Data obtained by direct surveys to TAH and interviewed owners, carpenters, and 
community leaders. Secondary data were obtained from literatures, manuscripts, and visited 
museums. Motifs on the TAH are dominated by elements from flora and nature. Geometric 
patterns applied around the engravings. Nowadays very few people who understand the 
meaning of motifs on the TAH. A number of selected object for the TAH in Aceh are 
dominated by clouds, stars, mountains, curved lines, straight lines, geometry and others 
Carpenter is one of the most understandings of the motifs, carving techniques, and 
decorations.  
 
Key Words: Traditional House of Aceh, motifs, Aceh Besar. 
 
 

INTRODUCTION  

Aceh is a special territory of Indonesia, located on the northern tip of the island of 

Sumatra.  It is also proudly referred to as the "Port to Meccah", as Islam first arrived in Aceh 

before spreading throughout Southeast Asia (Marshal 2007). While based on historical 

research, the Acehnese are a mixture of Arab, Indian, Chinese and Portuguese (Hasjmy 

1995). Aceh was the first area that strongly influenced the culture of Islam in Indonesia, and 

it’s affected a profound effect on all aspects of community life, particularly in law, cultural, 

and arts. As a region that is developing the rules of Islam, the people of Aceh interpret as 

cover aurat clothing, apparel as one form of execution as a form of religion and identity.  

Motif is a design create from various shapes, lines or elements that are sometimes 

strongly influenced by the stylized forms from natural objects, with style and distinctive 

characteristics (Suhersono 2005). The distinctive character on the TAH is the diversity of 

motifs  that are placed on certain parts as decorative ornaments. The TAH decorated with 

various ornaments found on the walls (binteh), doors (pinto), ventilation (jeurejak) and "tulak 

angeen" (Musa 1996).  

Motifs found in the TAH have a very high artistic value, but knowledge of the society 

for traditional motifs have been severely limited.  In this research I presented a number of 
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motifs from Traditional Acehnese Houses (TAH) that collected from Aceh Besar, Aceh 

Province.  

 

MATERIALS AND METHODS  

Qualitative methods (Somantri 2005) has applied in the study since January to March 

2014. Population covers all the TAH within Aceh Beasr, whereas samples taken as the 

object of this research is the house at Lampisang and Lubuk areas. The accuracy of the data 

source is a very important aspect in this study. Primary data were obtained through direct 

observation of the various motifs found on the TAH. Interviews were conducted with a 

number of respondents: owners, museum employees, community leaders, and craftsmen 

(utoih). Secondary data for this study were obtained from books, documents, manuscrips, 

articles, magazines.  The selected motif then drawn on A4 size paper and any information for 

each motif is also recorded. Information about the meaning and significance of the motifs 

obtained by visiting people who have knowledge about the motifs in Banda Aceh as well as 

in Aceh Besar: cultural institutions and customs, museum, carpenter, and the community 

leaders. 

 

RESULTS AND DISCUSSION 

 Motifs on TAH in Aceh Besar consisting of a variety of shapes and pattern. Each 

motif is created in the design process of from an object, while pattern may be seen, as a 

whole within with motif is a central theme. In my observation, the perfection in a motif on 

TAH is produced when the pattern drawn are clear, define, and fit for the form created. For 

example, the motif of the blooming flower should display the stalk, sepal, petals, and others. 

Only when it complete, then, a certain composition is considered perfect and beautiful. 

Generally, a number of motifs on the TAH are divided into two parts: Geometric 

motif (straight lines, broken lines, parallel lines, and circles) and natural motifs (elements of 

plants and animals).  Islam affects every aspect of community life in Aceh Besar, including 

art crafts on the TAH. This indication reflected by a few number of motif from fauna.  Islam 

forbid in making shapes of living things because it will be held accountable in the Hereafter. 

Therefore, those motifs dominated by a variety of materials from the flora and natural 

surroundings. These motifs also found in other  TAH  (Warningsih and Nuralam 1999; 

Dekranas NAD  2002).  A number of selected object for the TAH in Aceh are dominated by 

clouds, stars, mountains, curved lines, straight lines, geometry and others (van der Hoop 

1949; Surfida 2003).  
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Actually motifs on the TAH within Aceh Besar are very diverse and varied. I need 

more time and manpower to explore them.  In this study, the carpenters (utoih), are most 

important in understanding of motif meaning so far.  Flora motifs on the houses mostly 

inspired from plants that growing around the society. In several houses, in order to look more 

artsy, I found that motifs are combined with the objects from nature. In addition, these motifs 

are also dominated by geometric patterns such as a triangle, rectangle, rectangular, 

hexagonal, and others. Various motifs on TAH presented in Table 1. 

Table 1.  Motifs and decorating sites on the TAH from Great Aceh.  

No Local name Common name   Decorating site 
 

1 Awan    Si    Oen,    Pucok 
Rebong 

Cloud, bamboo shoots Ventilation (wall), 
window 

2 Awan Si Oen, Oen Murong, Awan 
Meucanek 

Cloud, moringa leaves Ventilation (door), 
wall 

3 Pucok Rebong, Bang-bang, Pucok Paku Bamboo shoots, butterfly, 
fern leaf 

Ventilation (door, 
wall) 

4 Awan Si Oen, Boengong, Kupula, Putik 
Boengong 

Cloud, flower pistil, kupula 
flower 
 

Ventilation (door: 
above site on 

rectangular area), 5 Boengong Ukheu Cina China flower root, flower 
sequential,  Bunga akar cina 

Wall (outside), pole 
slippers 

6 Boengong Meusingklet, Gigoe Darut, 
Boengong Kipah, Batei Bedei 

dental grasshoppers, flower 
on hand fan shape 

Wall 

7 Boengong sitangkei Ties floral sprig Door 

8 Taloe meuputa, Bang-bang Rope spinning, butterfly Pole slippers 
9 Boengong Mata Uroe, Putik boengong, Boh 

Rambot 
Sunflower, pistil, rambutan 
fruit 

Wall 

10 Oen     Ranup,     Boengong Meusingklet. Betel leaves, floral 
concatenated 

Wall 

11 Boengong Meulu, Pucok Paku, Awan 
Meucanek, Oen Murong 

Jasmine, fern leaf, clouds,  
mor inga leaves  

Door 

12 Pucok Reubong, Bungong Meulu, Awan Si 
Oen, On Murong 

Bamboo shoots, jasmine, 
cloud, moringa leaves  

Ventilation 

13 Puta     Taloe,     Boengong 
Meusingklet,       Pucuk labu 

Rope spinning, floral 
concatenated, shoots 
pumpkins 

Wall, pole 

 
The selection and placement of a motif is determined by the function space carved. More space will 
provide a greater number of motifs or more. 
 

CONCLUSION  

1. Motifs on the TAH are dominated by elements from flora and nature as well as 

geometric patterns. The objects are frequently used in the artwork is clouds and stars.  
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2.   In order to look more artsy, various motifs are combined with objects in nature.   

3.   People who understand the meaning of motif is rare and carpenter is one of the most 

understandings of the motifs so far. 
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