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Abstract 

The aims of this reserach were to isolating and to identifying bacteria entomopathogenic on caterpillar 

pests in cabbage. The study was conducted in three phases. The first stage isolation of bacteria from 

cabbage caterpillar pests, the second stage of microscopic characterization of bacterial isolates and the 

third phase molecular identification of bacteria isolates using 16S RNA gene. The results were 

obtained five bacterial isolates of caterpillar pests in cabbage which 4 isolates shaped cocus, three 

isolates of gram positive and gram negative two isolates. All of isolates were able to degrade D-

glucose. Isolates were translucent white color, white yellowish and brownish white. Generally isolates 

are not motile dan growth in the media to the surface. Results of DNA extraction and amplification of 

16S RNA gene, showing the purity and concentration of DNA is good, confirmed by electrophoresis, 

amplicons formed band at 1500 bp according to the characteristics of the 16 S RNA gene. 
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1. Introduction 

North Sulawesi has two regional centers of cultivation of horticultural crops namely Tomohon 

town and District Modoinding South Minahasa District. Vegetable plants of the genus 

Brassicaseae such as cabbage, broccoli, cauliflower, mustard greens and turnip are the main 

vegetable crops are cultivated because it has a high economic value. The vegetable crops in 

addition to meeting local demand in North Sulawesi also exported to Singapore among others. 

This led to the cultivation of vegetables of the genus Brassicasea done by farmers 

nevertheless mainly armyworm pest (Crocidolomia binotalis) and caterpillars Plutella 

xylostella Plutella become major problems faced by farmers. Both types of pest attack can 

damage the plant to 100% when not carried out effective controls (Elstein et. Al. 2005; 

Hashim et. Al., 2009) . 

Naturally every existing organisms in an ecosystem strives to maintain the continuity and 

existence of species. In agro-ecosystems or organisms that damage the entire crop is classified 

as pests. Judging from the ecological point of view, every organism has natural enemies 

present in the food chain. Natural enemies can be in the form of organisms or microorganisms 

that can suppress the growth or survival of a species. Insects fitofag in the pre-stage and 

mature as armyworm caterpillars that attack the plant genus Plutella Brassicaseae have natural 

enemies, especially microorganisms which are pathogenic or known as entomopathogenic. 

Entomopathogenic microbes can be viruses, bacteria, fungi, protozoa and nematodes (the 

microscopic stage). Entomopathogenic microbes could potentially be used as biological 

control agents for specific pests and is more specific because it is isolated directly from the 

target insect pest control. 
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The concept of biological control is currently being developed for chemical control is mostly 

done over the long term this would lower the carrying capacity of the environment to 

agriculture. Chemical insecticides in various research reports damage the soil structure 

because besides kill insect pests also kill soil microflora act as biofertiliser and break the cycle 

of soil nutrient involving microorganisms. Besides, synthetic insecticides also leave residues 

on agricultural products that can accumulate on the leaves of vegetables, tubers, stems bungga 

and later consumed by humans. Accumulation of residues on plant parts which are then 

consumed by humans will experience the process of bioaccumulation in the long term to 

stimulate and initiate various degenerative diseases, especially cancer and mental retardation 

in children. This led to many developed countries are beginning to use chemical insecticides 

to increase production began to shift in the concept of biological control.  

By knowing the pests that attack plants, indirectly that it can also appropriate species of 

entomopathogenic fungi to control measures, because every species of entomopathogenic 

fungi have a specific host. Fungus Metarhizium anisopliae, for example, is known to infect 

several species of insects of the order Coleoptera, Lepidoptera, Homoptera, Hemiptera, and 

Isoptera. (Sosa-Gomex et. Al., 2003; Butt et. Al., 1994, Rao et al., 2006; Sauche et al. 2000; 

Nakinga et al. 1996; Strack 2003). But M. anisopliae most effective when used to control 

pests of the order Isoptera (Strack 2003). This is because the relationship between the 

behavior of the insect host with the effectiveness of entomopathogenic fungi. The 

phenomenon shown by the test results of re-infection. Of the several species of 

entomopathogenic fungi obtained from armyworm Spodoptera litura and Helicoverpa 

armigera, the most effective fungus rileyi Nomuraea controlling S. litura with mortality 

reaching 100% (Prayogo et al. 2005). The fungus is reported is one potential biological agents 

to control pests of the order Lepidoptera, though also able to infect insects from other orders 

(Indrayani 2011; Hashim, 2005). 

Until now, information utilization entomopathogenic fungi in Indonesia more specifically in 

North Sulawesi is still very little. Entomopathogenic bacterial identification is required as the 

basis for further studies that test the pathogenicity and biopesticide formulations. There are 

many methods of identification of bacteria but the selected molecular identification method 

that has a higher accuracy than the biochemical and morphological identification method 

only. Bacterial identification methods are widely recommended is the analysis of bacterial 

DNA through the reading of the nucleotide sequence of nitrogenous bases making up the gene 

16S rDNA fragments bacteria. Judging from several considerations, this method is considered 

better than the phenotypic analysis method. The first consideration is the 16S rDNA gene of 

almost all species of bacteria have been determined sequence of nitrogenous bases that can be 

used as guidelines if found new species [12]. The second consideration is the base sequence 

of 16S rDNA gene nitrogen has a lower intraspecific diversity than other protein-coding 

genes, as well as the nature of 16S rDNA fragments were sustainable (Thoyibatun and Son, 

2012). 

Research utilization entomopathogenic microbes is very important in developing specific 

biological biopesticide control pests on specific crops. Binotalis C. and P. xylostella which is 

a major pest Brasicaseae genus has many detrimental to farmers because it can reduce crop 

production even menggaggalkan. This study aims to: Isolate and characterize the plant genus 

isolatmikroba entomopathogenic Brasicaseae cultivated in aquaculture Sentra Hortikulturan 

Tomohon. Identifying entomopathogenic isolates using molecular techniques 16S rRNA gene. 

Getting LC50 (lethal concentration) or concentrations that can kill 50 percent of the insect 

population in laboratory tests. 
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2. Materials and Methods 

The tools used in this study include: bottle samples, loops, silkworm breeding box test and 

toxicity test, stereomicroscope Carl Zeis with Camera, 3D hirox Microscope KH-8700, 

QiaExel, master cycler eppendorf, tips, eppendorf vial, centrifuse eppendorf, glass objects, 

laminar air flow, autoclave, centrifuge, heater, analytical balance, etc. petri dish. Materials 

used include alcohol 70%, nutrient media broth (Merck), media nutrient agar (Oxoid), media 

dextro potato agar (Merck), peptone, kit DNeasy Blood & Tissue Kit (QIAGEN), label, leaf 

cabbage, C. binotalis, P. xylostella etc. 

2.1. Isolation of Bacteria from Caterpillar. 

Entomopathogenic bacteria isolation was performed using smear technique (Worang and 

Mokosuli, 2010). Caterpillar body part injured NA applied directly to the media (nutrient 

agar). Media Inkubasikan for 2 x 24 hours at room temperature. Most Bacterial isolates were 

grown further in the analysis of the characteristics of isolates among other forms of growth 

isolates, form colonies, the ability to reduce glucose and gram staining. Other isolates using a 

sub-culture in nutrient broth media were prepared for analysis of DNA 16S RNA gene. Most 

bacterial culture in nutrient broth media prepared for pathogenicity in vitro test on larvae in 

cabbage. 

2.2. DNA Extraction and Amplification of 16S RNA Gene 

DNA extraction from pure cultures of bacteria derived bacterial isolates from caterpillar pests 

in cabbage in Nutrient Broth media. A total of 3 ml bacterial culture in log phase are taken 

and stored in vials of 1.5 ml eppendorf then extracted with protocol according to DNA kit 

innuPREP DNA Micro Kit, Germany with modifications. DNA is extracted and analyzed 

purity and konsenterasinya use nanospektrofotometer. The analysis showed the purity of the 

extracted DNA was 1.8 at a concentration of 65 ug / ml It shows the process of DNA 

extraction optimum running so that it can proceed at this stage with metdoe PCR 

amplification. 

DNA sample amplification reaction performed in 0.2 ml PCR tubes. At each PCR reaction 

tube was added RBC Taq (5 units / ml) as much as 0:25 mL, 10 x Taq buffer (containing Mg 

2+) by 5 mL, 4 mL dNTP 2.5mm total, universal primers 63F (5'-

CAGGCCTAACACATGCAAGTC-3 ') and 1387R universal primer (5'-

GGGCGGWGTGTACAAGGC-3 ') of each 1:25 mL (20 pmol) and 1:25 mL (20 pmol), 

extract the genome as much as 2.5 mL (100 ng) and plus ddH2O until the volume becomes 50 

mL. PCR products were taken and stored at 4 ° C for further examined using electrophoresis 

qiaexel. 

3. Result and Discussion 

3.1. Isolation of Entomopathogenic Bacteria 

Entomopathogenic bacterial isolates in the caterpillar is done with a smear technique. 

Caterpillar body part injured dab on media Nutrient Agar. Media that has been in subsequent 

bacterial inoculation incubation at room temperature in 3 x 24 hours to grow the bacterial 

isolates. The incubation results obtained 5 bacterial isolates with characteristics are shown in 

Table 1. 
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Figure 1. caterpillar pests in cabbage as a source of bacterial isolates 

 

   
 

Figure 2. A. isolates of the fungus on PDA and B. Bacterial isolates the media NA 

Bacterial cell morphology were observed in bacterial isolates include cell shape, Gram 

staining, spore staining and motility of bacteria. Microscope observation of the shape and 

structure of cells, is the most important stage in the characterization of bacteria. Of the five 

isolates, the bacteria obtained entirely cocci 

 
 

Figure 3. Morphology Bacterial Colonies Entomopathogenic isolate from Cabbage caterpillar pests, 

observed with 3-D Mikroksop hirox KH-8700. 

Gram staining results against five bacterial isolates showed that all the gram-positive 

bacterium that is characterized by the formation of a purple color on bacterial cells (Table 1). 

Gram-positive bacteria look purple because the bacteria are able to withstand the dye crystal 

violet and Lugol until the end of the staining procedure and also because of the nature of 

Gram-positive bacteria have a peptidoglycan content is high enough that will form a complex 

compound of crystal violet-iodine Ribonucleic insoluble in the solution pemucat (Lay 1994). 
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Table 1. Characteristics of Bacterial Isolates of C. binotalis of Rurukan Tomohon 

No Isolate 

Characteristic 

Form of 

Colonies 
Colour of Colonies Gram Stain Motility D-glukosa 

1 Isolate C1 cocus White translucent + - + 

2 Isolate C2 cocus Yellow + - + 

3 Isolate C3 cocus White brownish + - + 

4 Isolate C4 td White translucent - + + 

5 Isolate C5 cocus  White translucent 

yellowish 

_ - + 

Spore staining results showed that the five isolates of bacteria do not form spores. It can be 

seen as forms of all isolates cells are cocci. According Fardiaz (1992), generally bacteria 

spore-forming rod shape. Bacterial spores are heat-resistant structures and chemicals. Spores 

formed by certain bacteria to overcome the unfavorable environment. Spores are formed in 

the cell so often referred to as endospores. In bacterial cells there is only one spore. This spore 

does not work for reproduction. Examples are the spore-forming bacterium Bacillus, 

Clostridium, Thermoactinomyces and Sporosarcina (Lay 1994). The test results of cell shape 

and gram staining bacterial isolates can be seen in Figure 5. 

The result of bacterial movement (motility), it appears that all five isolates of bacteria from 

non motile. It can be seen from the growth that does not spread on agar soft NA (Figure 3). 

Because of the shape of the cell isolates cocci and non motile, it can be said that the five 

isolates has no flagellum. This is supported by the opinion Pelczar and Chan (1986) which 

states that not all bacteria have a flagellum, many species of Bacillus and Spirilum have it, but 

rarely found in cocci. Flagellum is one of the main structures outside the bacterial cells that 

cause movement (motility) in bacterial cells. The test results of bacterial motility can be seen 

in Figure 4. 

  
Figure 4. Isolate bacteria on nutrient media broth used for DNA extraction. Notes: a: isolates 1, b: isolate 

2, c: isolates 3, d: isolates 4, e: isolates 5 

3.2. Amplification of the gene 16 S RNA 

Extracted DNA was amplified 16S RNA gene. Primers used in this study was designed by co 

Integrated DNA Technologies (IDT) of Singapore. PCR Kit is used Biodye Solis Biometra. 

Amplification machine used is Master Cyler Eppendorf, with PCR conditions, namely an 

initial denaturation: 940 Celsius for 5 minutes. Denaturation: 94 Celsius for 30 seconds, 

annealing: 50 Celsius for 50 seconds, Extension: 72 Celsius for 50 seconds and the Final 

Extension: 72 Celsius for 5 minutes. Amplification was carried out as many as 45 cycles. 
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                         A      B 

Figure 5. A. Master Cycler for amplification (PCR) and the PCR conditions were applied B. 

3.3. Electrophoresis 

Amplicon PCR amplicons next-gen 16S RNA visualized using electrophoresis techniques 

Qiaxel Aautomatic Qiaxel kit DNA Electrophoresis with Screning Kit (Qiagen). 

 

  

Figure 6. Qiaxel Aautomatic electrophoresis (Qiagen) 

Selection of 16 S RNA genes for the purpose of identification of the organism is based on 

several reasons. By functional and evolutionary homologue gene has properties of a variety of 

different organisms, the primordial molecules with structures and sequence nucleotides are 

very conservative, very much in the cell, big enough to allow a statistical test their differences 

with one another. The results of gel electrophoresis of 16S-rRNA gene amplification are 

presented in the following. 

 

 

Figure 7. Isolate electrophoresis chromatogram entomopathogenic Col. Dai plant pests. Description: M = 

DNA marker, I = isolates, C = control 

M I C 
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In the chromatogram image 16 S RNA isolates formed band at 1500 bp this shows that the 

primers used to amplify the gene can have 16 S RNA. Evident band formed thus the migration 

process went well.Bacterial identification methods are widely recommended is the analysis of 

bacterial DNA through the reading of the nucleotide sequence of nitrogenous bases making up 

the gene 16S rDNA fragments bacteria. Judging from several considerations, this method is 

considered better than the phenotypic analysis method. The first consideration is the 16S 

rDNA gene of almost all species of bacteria have been determined sequence of nitrogenous 

bases that can be used as guidelines if found new species. The second consideration is the 

base sequence of 16S rDNA gene nitrogen has a lower intraspecific diversity than other 

protein-coding genes, as well as the nature of 16S rDNA fragments were sustainable. To 

obtain the base sequence or sequences should be in sequencing PCR products. Product 

sequencing will be used for the analysis of kinship / phylogeny isolates obtained compared 

with the existing data in the NCBI or other molecular data center. 

4. Conclusion 

From the results of this study concluded that: 1. Found 5 isolates of caterpillar pests in 

cabbage which shaped Cocus 4 isolates, 3 isolates of gram + and two isolates of gram -, all 

isolates were able to degrade D-Glucose. Color white isolates seeds, white yellowish and 

brownish white. Generally isolates are not motile. Growth in the media to the surface. 2. The 

results of DNA extraction and amplification of gene 16 S RNA, indicating the purity and 

concentration of DNA is good, confirmed by electrophoresis, amplicons formed a band at 

1500 bp according to the characteristics of the 16 S RNA gene. 

Acknowledgements 

Presented thanks to the Research Institute of the State University of Manado which has 

funded this research through the application of science and technology research skim in 2014. 

References 

Artama,. W.T. 2000. Polymerase Chain Reaction (PCR/ RAPD). IUC for Biotechnology.  

Gadjah Mada University. Yogyakarta. p 139  

Aris M. 2011. Identifikasi, Patogenisitas Bakteri Dan Pemanfaatan Gen 16s-Rrna Untuk 

Deteksi Penyakit Ice-Ice Pada Budidaya Rumput Laut (Kappaphycus alvarezii) 

[Identificaiton, Pathogenicity of Bacteria and Utilization 16S-rRNA gene for Disease 

Detection Ice-Ice on Seaweed Cultivation (Kappaphycus alvarezii)]. Post Graduate 

School, Bogor Institute of Agriculture. [Bahasa Indonesia] [Thesis] 

Butt, T,M., Ibrahim, L., Ball, B.W., Clark, S.J.  1994.  Pathogenicity of Entomopathogous 

Fungi Metarhizium anisopliae and beauveria bassiana against crucifer pests and 

honey bee. Biocontrol Sci. Technol. 4: 207 – 214.  

Chikwenhere, G.P., Susan, V.  2001.  Potential Effects of Beauveria bassiana (Balsmo) 

Vuillemin on Neochetina bruchi Hustache (Coleoptera:  Curculionidae), a Biological 

Control Agent of Water Hyacinth.  Biol. Contr. (21): 105 – 110. 

Edelstein, J. D., Trumper, E.V., Lecuona, R.E. 2005. Biological Control. Temperature-

dependent Development of The Entomopathogenic Fungus Nomuraea rileyi (Farlow) 

Samson in Anticarsia gemmatalis (Hubner) larvae (Lepidoptera: Noctuidae). Neotrop. 

Entomol.  34 No.4: 1-13. 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Page 382 
 

Hasyim, A., Azwana. 2003.  Patogenisitas Isolat Beveria bassiana Dalam Mengendalikan 

Hama Penggerek Bonggol Pisang, Cosmopolites sordidus Germar [Pathogenicity of 

Isolates Beberia bassiana in Borer Pest Control Tuber Bananas Cosmopolites Sordidus 

Germar]. Jurnal Horti.  13(2): 120 – 130. [Bahasa Indonesia] 

Hasyim, A. 2006. Evaluasi Bahan Carrier dalam Pemanfaatan Jamur Entomopatogen, 

Beauveria bassiana (Balsamo) Vuillemin Untuk Mengendalikan Hama Penggerek 

Bonggol Pisang, Cosmopolites sordidus Germar [Evaluation of the Carrier Material 

Utilization of Entomopathogenic Fungus, Beauveri bassiana (Balsamo) Vuillemin for 

Controlling Pests Banana Tuber Borer, Cosmopoliter sordidus Gemar]. Jurnal Horti. 

16(3) :190 -198. [Bahasa Indonesia] 

Hasyim, A., Yasir, H.,  dan Azwana.  2005. Seleksi Substrat Untuk Perbanyakan Beauveria 

bassiana (Balsamo) Vuillemin dan Infektifitasnya Terhadap Hama Penggerek 

Bonggol Pisang,  Cosmopolites sordidus Germar (Coleoptera: curculionidae) 

[Substrates Selection for Beauveria bassiana (Balsamo) Vuillemin Propagation and Its 

Infectivities Against Pests Banana tuber borer, Cosmopolites sordidus Germar 

(Coleoptera curculionidae). Jurnal Horti. 15. No.2:116 -123. [Bahasa Indonesia] 

Gundannavar, K.P., S. Lingappa, R.S. Giraddi. 2005. Dose mortality response between 

Helicoverpa armigera (Hubner) and mycoins ecticide Nomuraea rileyi (Farlow) 

Samson. Karnataka J. Agric. Sci. 18(1): 141-143. 

Indrayani. I. 2011 Potensi jamur entomopatogen Nomuraea rileyi (farlow) samson untuk 

pengendalian Helicoverpa armigera Hubner pada kapas [Potential of 

entomopathogenic Nomuraea rileyi (Farlow) Samson fungi for Control of Helicoverpa 

armigera Hubner on Cotton]. Perspektif vol. 10 no. 1 /juni 2011. Hlm 11 – 21. 

[Bahasa Indonesia] 

Iqtiat, I.I., Al-Masri, M.I., Barakat, R.M. 2009. The potential of native Palestinian Nomuraea 

rileyi isolates in the biocontrol of corn earworm Helicoverpa (Heliothis) armigera. 

Agricultural Sciences 36(2): 43- 46. 

Ihara, F.,  Katsuhiko, Y., Norio, K., Koji, M. And Takeru, S.  2001.  Screening of 

Entomopathogenic Fungi Against The brown-winged green Bug, Plautia stali Scott 

(Hemiptera: Pentatomidae).  App.  Entomol.  Zool. 36 (4): 495 – 500. 

Junianto, Y.D, dan Sulistyowati, E.  1994.  Virulence of Several B. bassiana Bals. Vuill.  

Isolates on Coffee Berry Borer (Hypothenemus hampei Ferr.) Under Various Relative 

Humidities. Pelita Perkebunan 10(2) : 81 – 86.  

Korlina, E., Mahfud, M.C., Rachmawati, D., Sarwono, Fatimah, S. 2008. Pengkajian 

Efektifitas Cendawan Beauveria bassiana Terhadap Perkembangan Hama dan 

Penyakit Tanaman Krisan [Effectiveness Assessment of fungus Beuaveria bassiana 

Against Development of Pest and Diseases of Crysanthemum Plant].Proceedings of 

the Seminar on Information and Farmer Empowerment Through Agricultural 

Technology KP. Mojosari 16 Juli 2008. Collaboration of BPTP East Java, Agriculture 

Faculty Brawijaya University, Agricultural Department Province, Bappeda. [Bahasa 

Indonesia] 

Lubis L. 2004. Pengendalian Hama Terpadu Pada Tanaman Kubis (Brassica oleracca) Dan 

Kentang (Solanum tuberosum) [Integrated Pest Management in Cabbage Plant 

(Brassica oleracca) and potato (Solanum tuberosum). Plant Pests and Diseases Study 

Program, Faculty of Agriculture, University of North Sumatra. [Bahasa Indonesia] 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Page 383 
 

Nankinga, C. M., Ongenga-Latigo, W. M.  1996.  Effect of Method of Aplication on The 

Effectiveness of Beauveria bassiana and Metarhizium anisopliae to the Banana 

Weevil, Cosmopolites sordidus Germar. African J. Plant Protection. 6: 12 – 21.  

Nault, B.A., Taylor, A.G., Urwiler, M., Rabaey, T., Hutchinson, W.D. 2004. Neonicotinoid 

seed treatments for managing potato leafhopper infestations in snapbean. Crop 

Protection 23: 147-154. 

Nankinga, C. M., Ongenga-latigo, W. M., Allard, G. B., Ogwang, J.  1994.  Studies on The 

Potential of Beauveria bassiana For The Control of The Banana Weevil Cosmopolites 

sordidus Germar in Uganda.  Afrian Crop Sci. J. 1:300-302. 

Nankinga, C. M., Ongenga-latigo, W. M., Allard, G. B., Ogwang, J.  1996.  Pathogenicity of 

Indigenous Isolat of Beauveria bassiana Against The Banana Weevil, Cosmopolites 

sordidus Germar. African J. Plant Protection. 6: 1 – 11. 

Prayogo, Y., Tengkano, W., Marwoto.  2005.  Prospek Cendawan Entomopatogen 

Metarhizium anisopliae Untuk Mengendalikan Ulat Grayak Spodoptera litura Pada 

Kedelai [Prospect of Entomopathogenic Fungi Metarhizium anisopliae for Armyworm 

Spodoptera litura Controlling in Soybeans].  Jurnal Litbang Pertanian. 24 (1) : 19 – 

26. [Bahasa Indonesia].  

Rachappa, V., Lingappa, S. 2007. Seasonality of Nomuraea rileyi (Farlow) Samson in 

northern transitional belt of Karnataka. Annals of Plant Protection Sciences 15(1), p. 1 

(abstract). 

Rao, C.U.M, K., Devi,U., Khan, P. A. A. 2006. Effect of combination treatment with 

entomopathogenic fungi Beauveria bassiana and Nomuraea rileyi (Hypocreales) on 

Spodoptera litura (Lepidoptera: Noctuidae). Biocontrol Science and Technology 16(3): 

221-232. 

Rychlic W. 1995. Selection of primer for polymerase chain reaction. Mol biotechnol 3:129-

134. 

Sauche, H., Dori, F., Schumutterer. 2000. Biological and integrated control of Plutella 

xyolostella L. and C. pavonana in Brassica crops in Papua New Guienea. Biol. Control 

Sci. and Technol. 10 (5) : 595 – 606. 

Sosa-Gomez, D.R., K.E. Delpin, F. Moscardi, Nozaki, M.D.H. 2003. The impact of 

fungicides on Nomuraea rileyi (Farlow) Samson epizootics and on population of 

Anticarsia gemmatalis Hubner (Lepidoptera: Noctuidae) on soybean. Neotropical 

Entomology 32(2): 287-291. 

Strack, B. h.  2003.  Biological Control of Termites by The Fungal Entomopathogen 

Metarhizium anisopliae. http://www. Utoronto.ca/forest/termite/metani- 1 htm (20 

Desember 2003).  8 hal. (Online article)  

Tang, L.C., Hou, R.F. 2003. Potential application of the entomopathogenic fungus, Nomuraea 

rileyi, for control of the corn earworm, Helicoverpa armigera. Entomologia 

Experimentalis Applicata 88: 25-30. 

Thoyibatun., Putra, S.R.  2012. Identifikasi spesies isolat bakteri s1 dengan metode analisa 

sekuen fragmen gen 16s rDNA [Identification of Bacteria s1 Species with 16s rDNA 

Gene Fragment Sequences Analytcal Method]. Jurnal Teknik Pomits Vol. 1, No. 1, 

(2012) 1-6. [Bahasa Indonesia] 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Page 384 
 

Trizelia.  2005.  Cendawan Entomopatogen Beauveria bassiana:  Keragaman Genetik, 

Karakterisasi Fisiologi dan Virulensinya Terhadap Crocidolomia pavonana 

[Entomopathogenic Beauberia bassiana fungi: Genetic Diversity, Physiology and 

Characterization of Virulence Against Crocidolomia pavonana]  Bogor Institute of 

Agriculture. Bogor. [Bahasa Indonesia] [Thesis]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Page 385 
 

 

 

PHYTOCHEMICALS, TOXICITY, AND ANTIHYPERLIPIDEMIC ACTIVITY OF 

SEVERAL MEDICINAL PLANTS FROM SOUTH MINAHASA 

 
Rudi Alexander Repi1,2*, Mokosuli Yermia Semuel1,2 

1Department of Biology,  Faculty of Mathematics  and Natural Sciences, State University of Manado,  

Minahasa, Indonesia 
2Laboratorium of Bioactivity and Molecular Biology, Faculty of Mathematics  and Natural Sciences, State 

University of Manado, Minahasa, Indonesia 
*labbiomolunima @gmail.com 

 
Abstract 

A research has been done to develop antihyperlipidemic phytopharmacological ethnomedicinal plants 

from South Minahasa. The research aimed to know the combination effect of plant extracts to mice 

lipid profile. The research consisted of four steps, the first step was the identification of the plants, the 

second was the extraction and phytochemicals analysis based on Harborne and Chromatography 

methods. The third was Brine Shrimp Lethality Tests (BSLT) to know the toxicity of the extracts 

based on Mc Lauglin method. The fourth step was the examination of antihyperlipidemic activity of 

treatment I which was the combination of avocado and gedi leaves extract and treatment II (avocado 

and selada darat leaves extract). The result showed that treatment I possesed weak antihyperlipidemic 

effect (p<0,005) while treatment II had significant antihyperlipidemic activity that reduced 

triacylgliseride and LDL but incerased HDL in mice. Phytochemicals analysis of the extracts showed 

that the plants consisted of flavonoids (flavonol myrisetin, keemferol, quarsetin), saponins, tanins and 

steroids. The LC50 of BSLT was 300 µg/ml in avocado, 535 µg/ml in gedi and  424 µg/ml in selada 

darat leaves extracts respectively. 

 

Key words : antihyperlipidemic, plant extracts, gedi leaf, selada darat leaf, avocado leaf 
 

 

1. Introduction 

Utilization of plant part such as root, stem, bark, leaf, flower and fruit as medicine sources for 

various diseases (ethnomedicine) have been passed off from generation to generation in 

Indonesia. The development of ethnomedical treatment in Indonesia is the result of the very 

high biodiversity of flora and fauna in this country. Indonesia is geographically an 

archipelago, consists of various tribes and hence has also many kind of ethnomedical 

techniques. 

The wealth of ethnomedicine technique is a potential that should be developed in order to 

enhance people’s prosperity. A lot of modern drugs derived from plants initially invented 

through the traditional usage. Utilizations of traditional medicine are usually preferred to keep 

the body healthy (preventive effort) despite there are also usages for curing purpose. Some 

instance of plant-source medicines i.e. anti-cancer (padophyllatoxin, vincristine, vinblastin, 

and taxol), anti-malaria (quinine and artemisin), congestive heart failure (digoxin) and fever 

drugs (aspirin). Specifically for anti-cancer drugs, NCI (National Cancer Institute) had done 

screening for about 114,000 plant extracts from 1960 to 1982 and had found about 35,000 

plant samples that have anti-cancer activity. In 1991, about 28,000 plant samples from around 

the world had collected because of having anti-cancer activity. About 62% from 87 kinds of 

anti-cancer drugs emanating from natural sources (Cragg, 1993). 

From year to year the researches of chemical substance from plant and its derivative keep on 

development along with “back to nature” movement. The world’s pharmaceutical industries 
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begin to concern to develop medicine from plant. Tropical countries become the source of 

pharmaceutical vital raw material. Along with recommendation in medical world[?] which 

directing to the disease prevention and curing using natural material and the success of Asian 

countries to evolve traditional medicine such as China and Korea. Less than 1% of tropical 

plants had been examined to be developed become a medicine. About 25% of modern drugs 

obtained from tropical plants (Kong et al, 2003). 

The development of traditional medicine to be the form of phytopharmaceutical preparat or as 

a raw material of pharmaceutical industries can increase the economical value of medicine 

plants that still being left to grow naturally or have not been cultivated intensively yet. The 

restrictiveness of Indonesian traditional medicine now is there’s only a few scientific 

researches about phytochemical profile, the biochemical activity that support the 

comprehension about how the medicine works in human body so that it deserves to be 

developed. Whereas the development of traditional medicine is promising enough in order to 

increase the economic level of people which ethnomedically using various kind of traditional 

medicine material in a region. 

It is very regrettably if the research and development of Indonesian traditional medicine was 

mostly done in other country that has such firm pharmaceutical fundament. Eventually, the 

patent right of the utilization of plants bioactive substance which actually come from 

Indonesia be possessed by another country. Therefore, phytochemical researches and activity 

examination is very useful in order to develop medicinal plant become a pharmaceutical 

product. 

Potential medicinal plants group researched and developed become a phytopharmaceutical 

product is medicinal plants that have antihyperlipidemia property. Diseases of hyperlipidemia 

category such as hypercholesterolemia can cause various diseases like diabetes and coronary 

heart disease which according to the World Health Organization and American Heart 

Association is still the most world’s deadly disease nowadays. 

One of the effects from the change of dietary habit of Indonesian people that begun to liking 

the fast food is the increase of cholesterol level in blood, called hypercholesterolemia or 

hyperlipidemia (Purwanto A., 2003). Specifically for Minahasan people who love sort of fatty 

foods especially animal fat, hyperlipidemia case in Minahasa regency is sufficiently high. In 

the last few years, however, national case of hyperlipidemia shows excelsior prevalent. 

Hypercholesterolemia sufferer incidence is getting higher marked by the increasing number of 

stroke, hypertension and coronary heart disease incident nowadays, where 

hypercholesterolemia become the tightly relevant factor with those sicknesses. 

High intensity consumption of animal fat by Minahasan people causes a lot of hyperlipidemia 

case in this area since long ago. In consequence, they have ethnomedical culture to cure this 

disease that has been inherited from generation to generation. Those utilizations of medicinal 

plants are empirically effective to cure various diseases caused by hyperlipidemia. This 

becomes a potential that must be researched so it can be developed into the form of 

phytopharmaceutical preparat, which is beside can be useful for body fitness, can also 

enhance the economical value of those plants. 

This research hopefully can give phytochemical profile data of some medicinal plants which 

are used in hyperlipidemia diseases therapy ability and also in vitro, in vivo, biochemically of 

medicinal plants used by Minahasan. 
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2. Materials and Methods 

2.1. Materials 

Samples that used in this research were leaves, stems and roots of medicinal plants collected 

from South Minahasa district, which were used ethnomedically as antihiperlipidemic drugs by 

the local community. Those were in wet and dry  (10% water content) samples. 

Book of plants definition was used to conduct plant inventory, extraction was carried out by 

using several organic solvents such as: ethanol, chloroform, hexane, free ion water. Reagents 

for phytochemicals analysis such as: Dragendorff, Mayer’s and Wagner. Artemia salina 

Leach was taken from Balai Benih Ikan Tateli for Brine Shrimp Lethality Test (BSLT). There 

were five weeks Sprague-Dawley female albino rats (Ratus novergicus) with 100-150 g BW  

as well as high cholesterol feed/pellets with compositions of  1% cholesterol, 5 % yolk, 10% 

goat fats,  1 % coconut oil used for in vivo hyperlipidemic test. 

2.2. Methods 

2.2.1. Inventory of Antihyperlipidemic Ethnomedical Plants from Minahasa 

This reseach was conducted under several steps. Starting from stocktaking the medicinal 

plants from the local community at South Minahasa. As soon as the inventory was done then 

subsequently proceeded to identification of the plants, especially for the unknown ones were 

book of determination applied. 

2.2.2. Extraction 

All of the ethnomedically plant samples were cleaned up, both wet and dry ones, then blended 

to be flour form and subjected to 100 mesh sieve. Extraction was done by maceration 50 g of 

each sample to organic solvents e.g. 70% ethanol, chloroform:water, and water (v/v) for 24 

hour while once shaken. Afterwards, filtered using Buchner filter paper to get the supernatans. 

The supernatans was evaporated using rotavapor to yield the crude extracts. 

2.2.3. Phytochemical Analysis 

Phytochemical analysis was conducted under Harborne method (1996). 

2.2.4. Toxicity Test 

To examine the toxicity of crude extracts, Brine Shrimp legality Test (BSLT) was applied.  

2.2.5. Antioxidant Test 

Antioxidant activity was carried out based on DPPH method.  

2.2.6. In vivo Antihyperlipidemic Test 

The female albino rats were acclimatized for two weeks. While in acclimatization, their body 

weight and general condition were observed, the sick ones were abandoned. Afterwards, the 

health test rats were randomly divided based on simple random sampling method. They were 

divided into 5 groups of  3. (Figure1) 
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Figure 1. Hyperlipidemic animal test treatment scheme. 

3. Result and Discussion 

3.1. Inventory of Antihyperlipidemic Medicinal Plants in South Minahasa. 

The result of community medicinal plant usage was gained by examining the questionnaire, 

(attachment 1). It was indicated the level of public trust as a source of medicinal plants by 

65%. Public trust level was measured by several community activities parameters e.g. 1). 

Planting medicinal plants in the garden 2). Prefering of medicinal plants usage than synthetic 

or prescribed drugs when first exposed to certain diseases 3). Storing plant parts (roots, stems, 

leaves, flowers) as simplicity to process into drug 4. Knowing types and efficacy of medicinal 

plants from generation to gerneration (Fyhrquist, 2007). In general, the method of  processing 

plant part as a source of medicine in community was done by boiling it with a certain ratio for 

example five leaves in one liter of water. Medicinal plants most widely used as an anti-

cholesterol drug / antihiperlipidemia is avocado leaves, gedi leaves and selada darat (Figure 

2). 

 

15 male albino test rats 

Negative 

control group 

(3 rats) 

Experimental 

group I (3 rats) 

Experimental 

group II (3 rats) 

Regular 

feeding up for 

2 weeks 

Extract feeding 

up 

  Treatment I 

Extract feeding 

up  

Treatment II 

Feeding up with high cholesterol diet (1 % cholesterol, 5 % yolk, 10% 

goat fats, 1 % palm oil), also drinking up for 2 weeks  

Total cholesterol check up at day 15, 18 hour fasting prior to check up 

Lipid profile check up at day 14 and day 30 

Hyperlipidemic parameter observation 
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Figure 2. Antihyperlipidemic medicinal plants usage in precentage 

The abovementioned plants had been used for antihyperlipidemic drugs by the community 

from generation to generation besides, Sirsak leaves and  hibiscus (Table 1). The use of plant 

extracts was done after recognising cholesterol increasing symptoms by paramedics or clinic 

doctor. The usage usually takes 1 up to 2 weeks followed by blood cholesterol level check up 

at the clinic or hospital. Based on the questionnaire, it was revealed that avocado and selada 

darat leaves extract could reduce cholesterol. Empirically, avocado leaves extract lower down 

LDL and total cholesterol, while selada darat extract could only reduce triasilgliserol but not 

LDL, significantly. 

Table 1. List of Plants used as antihyperlipidemic drugs in South Minahasa 

No Plant Name Local Name Latin Name Plant part usage 

1 Avocado Alpokat Artocharpus integra Leaf 

2 Selada Darat Selada Darat  Leaf and stem 

3 Sirsak Sursak Annona muricata Leaf 

4 Hibiscus  Kembang Sepatu Hibiscus rosasinensis Flower 

5 Gedi Gedi  Leaf 

Table 2. Dry leaf extracts yield 

No Simplicia Solvent %yield 

1 Avocado  Ethanol 70% 5,36 

2 Gedi  Ehtanol 70% 4,67 

3 Selada darat  Ethanol 70% 4,46 

4 Sirsak Ethanol 70 % 4,49 

Table 3. Phytochemicals of Aquaeous extracts 

No Plant Simplicia  Extract Phytochemicals group Method 

1 Avocado Aquades Flavonoid ++ 

Alkaloid + 

Tannin + 

Steroid + 

Harborne (1996) 

2 Selada darat leaf and stem Aquades Flavonoid +++ 

Saponin + 

Harborne (1996) 

3 Gedi leaf Aquades Saponin +++ 

Flavonoid + 

Harborne (1996) 

4 Sirsak leaf Aquades Alkaloid +++ 

Tannin ++ 

Flavonoid + 

Steorid + 

Harborne (1996) 

5 Hibiscus leaf Aquades Flavonoid +++ 

Saponin ++ 

Harborne (1996) 

*Rf value was taken from the average of 7 times repeat  

** The compound compared based on the Book of Numbers Ref Phytochemical Methods Harborne (1987)  

62%
17%

9%
12%

Daun Alpokat Daun Gedi

Daun Selada Darat Tumbuhan lain
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Figure 3. Struktur Flavonol Kaemferol, Mirisetin dan Kuersetin 

3.2. Thin Layer Chromatography  

This method is a basic method to determine the initial information component of the 

compounds contained in plant botanicals derived from the general South Minahasa. TLC with 

the stationary phase silica gel F254 (brand) and the mobile phase n-butanol: acetic acid: water 

(BAA) (4: 1: 5). Other materials used are appear FeCl3 as reagents for detection of group 

polyphenol compounds, SbCl3 Section for the detection of Saponin, Dragendorf to detect 

compounds alkaloids, anisaldehyde sulfuric acid to detect the presence of terpenoid 

compounds including essential oils, Sitroborat to detect the presence or absence of flavonoid 

compounds. 

TLC examination results showed that the ethanol extract of avocado leaves, leaf gedi, hibiscus 

leaves contain compounds called polyphenols, which is indicated by the formation of patches 

of gray and gray-black on the HRF 4; 20; 43 and 79 after being sprayed with FeCl3. 

3.3. Toxicity 

Brine Shrimp Lethality Test (BST) is a toxicity test method used for bioactive compounds 

from natural products. This method can be used as a bioassay-guided fractionation of natural 

materials, because it is easy, fast, cheap and quite reproducible. Some bioactive compounds 

that have been isolated and monitored activities by BST show a correlation to a specific test 

anticancer (Harmita, 2008) 

BSLT an initial toxicity tests are commonly used in drug screening of plant simplisia. The test 

results BSLT few bulbs of plants used for antihiperlipidemia activity analysis showed 

variation of LC50. (Table 4). 

Table 4.  Comparison LC50 plant extracts 

Extracts 
LC50 BSLT 

(ppm) 
Fitokimia 

Alvocado leaf 300  F, A,  St, T** 

Gedi leaf 535 S, F** 

Selada Darat (Batang dan Daun) 424 F, S** 

**) A=alkaloid, F=flavonoid, S=saponin,  St = steroid, T=tanin  

The LC50 value were shown above 200 ppm. According to Meyer (1982) if the vallue was 

above 200 ppm, it was relatively not have high cytotoxicity. Therefore the extracts of 

Avocado, Selada darat, Gedi leaves can be safely consumed without cytotoxicity risks. 

3.4. In vivo Antihiperlipidemic Activity 

Elevated blood cholesterol levels will cause hypercholesterolemia circumstances, this 

situation is one of the factors triggering the onset of coronary heart disease. In this study, to 

raise the level of blood lipid test animals were given a diet consisting of a mixture of egg 

yolks, coconut oil, sucrose, and animal fats. 
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Figure 4.  Blood Lipid Profile of Rats 2 Weeks After Treatment (Treatment I: extract of leaves of avocado 

: gedi water (1: 1); treatment II: water extract of avocado : lettuce leaf land (1: 1)) 

 
Figure 5. Blood Lipid Profile of Rats 1 Month After Treatment (Treatment I: extract of leaves of avocado 

: gedi water (1: 1); Treatment II: water extract of avocado : lettuce leaf land (1: 1)) 

Egg yolk and animal fats are a source of animal fat and cholesterol, while sucrose is a 

disaccharide that will break down into glucose in the body. Animal fat used is lard. Glucose in 

addition to acting as a source of energy in adipose tissue and liver, will also be converted into 

fat, partly in triglycerides. Lipid profile measurement is trigliseraldehida, LDL, HDL and total 

cholesterol was done two stages, two weeks after treatment and one month after treatment. 

Measurements were taken at two weeks after treatment the results obtained with an average 

content of trigliseraldehida control mice 149 mg / dL, treatment I: 82 mg / dL and treatment 

III 82.67 mg / dL. Group or the untreated control mice had a higher content of triasilgliserida 

nearly half compared with the treatment I and treatment II. For the average LDL control 

groups of mice were 83.33 mg / dL greater than the treatment I: 75 mg / dL and treatment II: 

65.33 mg / dL. HDL while the average for the control rats 63.33 mg / dL is equal to the 

second treatment but contain higher HDL treatment I are: 64 mg / dL. 
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Measurements made after one month of treatment obtained an average yield trigliseraldehida 

content of control mice group 158.67 mg / dL higher than the treatment I 83.67 mg / dL and 

treatment II 77.33 mg / dL. For the average content of LDL group of control mice (86.33 mg / 

dL) had a higher content of the treatment I (72 mg / dL), but treatment II is lower than the first 

treatment is 60 mg / dL. As for the average content of HDL treatment II (74.67 mg / dL) 

higher compared to the treatment I (64.33 mg / dL) and control 59.67 mg / dL. 

Lipid profiling analysis for triacylgliseride (TAG), LDL and HDL was conducted using 

variance analysis at p> 0.05. Ttreatment I and II showed significant influence on the content 

of TAG, LDL and HDL in mice. Treatment II gave a very significant effect. 

The plant extracts significantly influenced blood lipid profile of rats. Triacylgliseride is a 

form of fat that consists of 3 fatty acids bound to glycerol. Triacylglycerols can be obtained 

from food or formed de novo in the body. Many people with heart diseases have a high 

content of TAG. LDL is often called bad cholesterol because high levels in the blood will lead 

to the formation of atheromatous plaques in blood vessel walls that can clog blood vessels. 

HDL is a cholesterol ester which helps remove fats from the body by binding to fat and bring 

it into the bloodstream to the liver to be overhauled. The high content of HDL lowers the risk 

of heart disease or stroke. The results of this research showed an increasing  trend of HDL in 

treatment II, it indicated that treatment II could increase HDL content of rat blood. 

Table 5. Categories of LDL, HDL and triglycerides in humans 

LDL Triasilgliserida HDL 

cholesterol 

LDL  

category Triasilgliserida category Cholesterol HDL category 

> 100 Optimal > 150 Normal 60 and over 60 Optimal; help 

reduce the risk 

PJK 

100-129 slightly optimal 150 – 199 boundaries > 40 in men and > 

50 in women 

Less risk PJK 

130-159 The boundary line 200 - 499 high   

160-189 high 500 or more Very high   

< 190  Very high     

Source : www.webmd.com/cholesterol-management/cholesterol-and-triglycerides-test.html  

Hipolipidemia activity exhibited by the extracts both in treatment I and II treatment might be 

caused by the content of flavonoids, saponins and tannins contained in the plant water 

extracts. Polyphenols in VCO can prevent LDL oxidation in vitro (Enig 2006). Grilled fish 

consumption contained with Kesturi (Citroportunella microcarpo) juice at a concentration of 

5 to 10 ml / 300 grams can reduce levels of total cholesterol and LDL and otherwise improve 

HDL levels in the blood of white rats (Mege and Rompas, 2008). Jati Belanda (Gazump 

umifolia Lamk) and Damar contained alkaloids, flavonoids, saponins, tannins, also reported to 

lower LDL levels and to stimulate HDL increase. Tempuyung (Sonchus arvensis L.) leaves 

also contained flavonoids, polyphenols, α-lactucerol, β-lactucerol, mannitol, inositol, and 

potassium that can decrease LDL level (Research and Department of Health, 2007). 

4. Conclusion and Suggestion 

4.1. Conclusion 

This experiment can be concluded that treatment I (the water extract of avocado leaves + 

gedi) and treatment II (the water extract of avocado leaves+ selada darat) reduced 

triacylgliseride and LDL level but raised HDL compared to controls without treatment. The 

dominant phytochemical contents of avocado leaves were flavonoids, saponins, alkaloids, 

http://www.webmd.com/cholesterol-management/cholesterol-and-triglycerides-test.html
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tannins and steroids. The chromatography analysis showed that avocado leaf extract, selada 

darat and gedi contained polyphenols while the results based on a paper chromatography Rf 

value compared to the references revealed the existence of flavonoids, a group of flavonols: 

mirisetin, Quercetin and keemferol as well as biflavonil group: kayaflavon. The toxicity test 

showed LC50> 250 ppm to be relatively safe for consumption. 

4.2. Suggestion 

Further investigation on the exact active compounds in the plant extracts both tested in vivo 

and in vitro would be necessary in order to develop phytopharmacological antihiperlipidemic 

medicinal plants native to South Minahasa. 
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Abstract 

Insecticidal properties of fractioned extracts from Pangium edule Reinw seed and Annona muricata 

seed against Plutella xylostella larvae were investigated in the laboratory. The study was initiated to 

investigate the possibility of using botanical pesticides to control P.xylostella, a serious cosmopolitan 

pest of crucifer plants. The study aims to determine the most effective concentration and the most 

active extract;  to evaluate the different extract concentrations on the treated larvae; and to characterize 

the phytochemical contents of the most effective extracts fraction.  

The study was an experiment initiated by test of phytochemical screening test in order to discover the 

presence of secondary metabolites in the extracts. It was followed by the test of mortality of the 

diamondback moth larvae. Furthermore, the extracts hexane fraction and etanol fraction, were 

conducted with completely randomized design; The LC50 values were determined following probit 

analysis, the data were treated in the software programme IBM Statistic SPSS 20. 

Results showed that n-hexane fraction is the most effective againts larvae (LC50-48h = 12,71 mg/L) from 

P.edule seed extract, (LC50-48h = 50,81 mg/L) from A.muricata seed extract. Larva mortality was 

highest using 1000 ppm n-hexane fraction (96,6%) derived from P.edule seed extract, (93,3%) derived 

from A.muricata seed extract. The ethanol fraction tested positive for alkaloid, saponins, flavonoids, 

terpenoids, phenol and tannins.  

N-hexane fraction of P.edule seed extract, and A.muricata seed extract are an effective botanical 

insecticides exhibiting larvicidal and antifeedant properties against P.xylostella thus it can be 

alternative to synthethic insecticides. Results indicate that these botanical insecticides have good 

possibilities for control of P.xylostella. Further work is necessary to evaluate and characterize the 

active components of the extract fractions and its efficacy in the field. 

 

Keywords : Botanical insecticides, Pangium edule, Annona muricata, Phytochemical screening, 

Plutella xylostella. 
 

 

1. Introduction 

Botanical insecticides represent one alternative to synthetic insecticides due to the negative 

effects of the latter, i.e. pest resistance, secondary pest outbreaks and effects on the 

environment and non-target organisms. Intensive use of synthetic insecticides to control insect 

pests had lead to many problems such as pest resistance and surgence, effects on non-target 

organisms, human exposure and environmental impacts. The negative effects have provided 

the impetus dor the development of alternatives including botancial insecticides. Botanical 

insecticides developed from plant extracts are less persistent in the environment and are often 

safer than synthetic chemicals. Botanical insecticides is an agent and a part of biological 

control process (Abalos, 2013; Sakul,et al, 2012).  

Biological control is the cornerstone of any sustainable pest management strategy and an 

essential component of integrated pest management. Biological control is defined as the 

“action of parasites, predators, pathogens, chemical compounds from plant, insecticidal 
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secondary metabolites in maintaning another organism’s (the pest) density at an average 

lower than would occur in their absence (Charleston, 2004; Leatemia, 2003).  

Integrated pest management (IPM) attempts to integrate the available pest control methods to 

achieve a farmer’s most effective, economical and sustainable combination for a particular 

local situation. Emphasis is placed on biological control, host plant resistance, cultural control 

and other non-polluting methods. Successful IPM programs produce many benefits, including 

: 1) lower production costs compared with conventional pest control strategies with a high 

input to synthetic pesticides, 2) reduced environtment pollution, particularly improvement of 

soil and water quality, 3) reduced farmer and consumer risks from pesticide poisoning and 

related hazards, and 4) ecological sustainability by conserving natural enemy species, 

biodiversity and genetic diversity (Lim et al. 1997; Charleston, 2004). 

The plant kingdom is by far the most efficient ‘factory’ of chemical compounds, synthesising 

many products that are used in the defence against herbivores. The insecticidal secondary 

metabolites from one plant species can be applied to other plant species to provide protection 

for this second plant. Extract prepared from plant (botanical pesticides) have a variety of 

properties including insecticidal activity, repellence to pests, antifeedant effects, insect growth 

regulation, toxicity to nematodes, mites and other agricultural pests, also antifungal, antiviral 

and antibacterial properties against pathogens (Boeke et al.,2001 in Charleston, 2004). The 

steps involved in the development of botanical insecticides from plant extracts begin with 

screening of candidates for deleterious effects on insects followed by standardization of 

promising extracts via bioassay (Leatemia,2003). 

The diamondback moth, Plutella xylostella Linnaeus (Lepidoptera: Plutellidae), is one of the 

most important insect pest of Brassicaceae in the world. This species also a cosmopolitan 

insect pest of cruciferous plants and can be especially destructive. Adult female moths lays 

their eggs on the underside of leaves. The larvae hatch and feed on the parenchyma, leaving 

the cuticle intact, but as the plant grows the cuticle tears resulting in a characteristics holey 

appearance on the surface of the leaf. 

There are four larval instars before pupation occurs, and at 250C the life cycle from egg to 

adult emergence takes approximately 24 days. The first-instar larvae mine in the spongy 

mesophyl tissue, whereas older larvae feed from the lower leaf surface and usually consume 

all tissue except the wax layer on the upper surface, thus creating the a window in the leaf 

(Vanlaldiki,H.et al., 2013; Trindade,R.C.P. et al.,2011; Abbasipour,H. et al., 2010; 

Charleston,D.S. et al.,2004). 

Plutella xylostella is the insect pests which is cosmopolitantly distributed in. Its attacks could 

damage vegetables resulting in loss of quantitative and qualitative. To overcome these 

problems need to develop a means of pest control, which are effective but enviromental 

friendly. North Sulawesi has a lot of plants, which is potentially developed as a source of 

botanical insecticides. Pangi plant (Pangium edule Reinw.) is a plant species which 

potentially developed and effective against several types of insect pest, but testing by using 

crude extract can give varies results depending on the type of extract used, the test insects and 

environment factors. Part of body from Pangi plant as such as leaves, bark of the stem, roots, 

and seed have a potentially as a botanical insecticides (Sakul, et al., 2012; Salaki,et al.,2012). 

The Annonaceae (custard-apple family) is a family of almost excluscively tropical trees and 

shrubs. Plant parts of some species of this family have been used traditionally as insecticides. 

Also soursop plant (Annona muricata Linn.) is a potentially plant, along with their importance 

as sources of food materials and of popular medicaments, many members of the Annonaceae 
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are also valued as insecticides. For example, the powdered seeds and leaf juices of Annona 

spp are used to kill head and body  mosquitoes (Trindade, et al, 2011; Leatemia,2003). 

Insecticidal properties of fractioned extracts from P.edule Reinw. seed and A. muricata Linn. 

seed against P. xylostella larvae were investigated in the laboratory. The study was initiated to 

investigate the possibility of using botanical pesticides to control P.xylostella, a serious 

cosmopolitan pest of crucifer plants. The study aims to determine the most effective 

concentration and the most active extract;  to evaluate the different extract concentrations on 

the treated larvae; and to characterize the phytochemical contents of the most effective 

extracts fraction.  

The study was an experiment initiated by test of phytochemical screening test in order to 

discover the presence of secondary metabolites in the extracts. It was followed by the test of 

mortality of the diamondback moth larvae. Toxicity of the extracts was assesed using leaf dip 

(leaf disc) bioassay. 

2. Materials and Methods 

2.1. Insect Rearing and Seedlings of Cabbage Plants   

P.xylostella population (larval stage), was collected from cauliflower crops of Tonsealama 

village at the North of Tondano, Minahasa, North Sulawesi, Indonesia. For egg laying, leaves 

of cauliflower, Brassica juncea L. (Brassicaceae) were used and eggs were transfered to 

leaves of mentioned plant to continue their development. Insect stock was maintaned in a 

controlled environment at 25 ± 20C and 65 ± 5% relative humidity (RH). For this research, 

larval stage from P.xylostella was used the third instar larvae (age of larva is 7-12 days). 

Seed of cabbage plants, B. juncea L. (Brassicaceae) were germinated in expanded polystyrene 

trays containing a mixture composition consist of soils, organic fertilizer, and coconut fibre, 2 

: 1 : 1) and maintained for 35 days in the greenhouse. Seedlings of cabbage plants were 

transplanted into polibag and planted in black plastic bags in a green house (28 ± 50C). To 

protect the plants against insect damage they were placed within a tent-loke construction 

made from fine netting (mesh size <1 mm). The plants were fertilised when planted, and 

regularly watered. 

2.2. Plant material  

Specimen P.edule Reinw. seeds and A.muricata L. seeds were collected from a garden 

Tonsealama village at the North of Tondano, Minahasa, North Sulawesi, Indonesia. The seeds 

were harvested and collected from trees at a height of about 3.5 m – 6.5 m, and placed in 

green house (28 ± 50C) to dry; after which they were then crushed into a crude material and 

stored in an airtight container until use. 

2.3. Preparation of plant extract with n-hexane fraction and ethanol fraction 

A crude extract of the seed of P.edule Reinw. and the seed of A.muricata L. was prepared by 

steeping dried seed material in n-hexane liquid and ethanol liquid. In each 

extraction,especially the first maceration, used 500 grams of powdered seeds P.edule Reinw 

were extracted by maceration in 1000 ml of n-hexane at room temperature for 1 days (1 x 24 

h). Also 500 grams the powdered seeds A.muricata L. were extracted too by maceration in 

1000 ml of n-hexane at room temperature for 1 days (1 x 24 h), and after that we collected the 

first filtrate.  
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After that sediment of P.edule and A.muricata seed collected in erlenmeyer flask, this 

sediment were extracted again by maceration process (stage 2) in 800 ml of n-hexane at room 

temperature for 1 days (1 x 24 h) and after that we collected the second filtrate. The next 

process is collected again the sediment of P.edule and A.muricata seed in erlenmeyer flask, 

were extracted again by maceration process (stage 3) in 500 ml of n-hexane at room 

temperature for 1 days (1 x 24 h) and after that we collected the third filtrate.  

The filtrate of n-hexane fraction and filtrate of ethanol fraction were filtered by using the 

Whatmann Filter Paper and Buchener Funnel, and after that the filtrates were concentrated to 

dryness by a rotary evaporator under low pressured and temperature of rotary evaporator in 

400C. Seed extract was stored in labelled bottle at refrigerator 40C until required for bioassay. 

If water remained in the concentrated crude extract, the material was store in a vacuum 

dessicator over silica gel. 

2.4. Bioassay 

A leaf dipping bioassay method Qin et al 2004 can be used to assess contact toxicity. A 

commond assay used to assess contact as well as stomach toxicity of a compound in older 

larva is a lead dip bioassay. In this assay, a leaf or leaf disc is dipped in a solution of the 

extract being tested or dipped in the solvent alone (=control). Test insects are fed these discs 

and mortality recorded. 

Cabbage leaves were washed with distilled water and dried for about 2 hour. Four 

concentrations 50 ppm, 100 ppm, 500 ppm and 1000 ppm of the seed n-hexane extract and 

four concentrations 50 ppm, 100 ppm, 500 ppm and 1000 ppm of the seed ethanol extract, 

both of specimen (P.edule Reinw. and A.muricata L.) were prepared. Cabbage leaves disks 

(10cm diameter) were cut with a scalpel blade from fully expanded cabbage leave grown in a 

green house. The disks were dipped for 30 seconds in the test solutions extract and air dried. 

After air-drying at the room temperature, leaves disks were then placed in a plastic cup (15-20 

cm in diameter, 5-7 cm in depth). Ten third instar larvae were starved for 2 hour and then 

released into the plastic cup for each treatment. Both of specimen P.edule Reinw. and 

A.muricata L. treatments (four concentrations 50 ppm, 100 ppm, 500 ppm and 1000 ppm) 

were replicated three times. The cups were placed in a growth chamber at 25 ± 20C and 65 ± 

5% relative humidity (RH). Mortalities were recorded 48 hour after treatment. Larvae were 

considered dead if they did not move when prodded with fine brush. Live larvae were 

transferred to untreated fresh cabbage leaves to continue their growth and development. The 

cabbage leaves were replaced with fresh ones when needed. 

2.5. Statistical analysis 

LC50-48h data values were determined following probit analysis and experimental data were 

subjected to one way ANOVA at 0.05 significance level using SPSS IBM-Software Ver.20. 

Means were then compared by Least Significance Different (LSD/BNT). 

3. Result and Discussion 

Results showed that larva mortality was highest using 1000 ppm n-hexane fraction (96,6%) 

derived from P.edule seed extract, (93,3%) derived from A.muricata seed extract.  
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Results showed that n-hexane fraction is the most effective againts larvae (LC50-48h = 12,71 

mg/L) from P.edule seed extract, (LC50-48h = 50,81 mg/L) from A.muricata seed extract. 

According to table 5, it mean that n-hexane fraction from both of two species P.edule seed 

extract and A.muricata seed extract is toxic.  
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Test of phytochemical screening test in order to discover the presence of secondary 

metabolites in the extracts. And the result is the ethanol fraction tested positive for alkaloid, 

saponins, flavonoids, terpenoids, phenol and tannins.  

4. Conclusion 

n-hexane fraction of P.edule seed extract, and A.muricata seed extract are an effective 

botanical insecticides exhibiting larvicidal and antifeedant properties against P.xylostella thus 

it can be alternative to synthethic insecticides. Results indicate that these botanical 

insecticides have good possibilities for control of P.xylostella. Further work is necessary to 

evaluate and characterize the active components of the extract fractions and its efficacy in the 

field. 
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Abstract 

Amylase is one of important enzymes produced by animals for digesting complex carbohydrates to be 

simpler ones. This concept is important to be studied by  undergraduate students of animal physiology 

class. This research aims to identify the activity of intestine amylase of 5 species of fish including 

Oreochromis mossambicus, Oreochromis niloticus, Cyprinus carpio, Clarias batrachus and Pangasius 

pangasius  after various storage periods and temperatures. The results will be useful for determining 

the fish that are suitable as sources of amylase relating with storage periods and temperatures in 

practical work of animal physiology class. The data were gained through examining enzyme activities 

using benedict reagent. They were analyzed qualitatifely and  descriptively based on the appearance of 

colors in the range between blue and very dark green representing the levels of amylase content. Based 

on the data gained,  greens appear after day 4 of storage. The levels of green differ with fish species, 

storage periods and temperatures. The dark and very dark greens tend to appear in Oreochromis 

niloticus and Oreochromis mossambicus of intestine extracts on day 4 of storage, at 15, 25 and 35oC of 

storages. In conclussion, amylase activities differ with species of fish, storages periods and 

temperatures. The enzyme tends to be active after day 4 of storage. Specifically, it  is  most active  in 

Oreochromis niloticus and Oreochromis mossambicus intestine extracts, just after day 4 and at 15, 25 

and 35oC of storages.   

 

Keywords:  amylase, storage period, storage temperature, and fish. 

 

 

1. Introduction 

For mastering concepts of animal physiology subject matter, especially digestive system of 

animals, enzyme is one of basic concepts that relates to a wide range of physiological 

processes that should be understood by students. In practical work, the digestive enzymes are 

examined from fish intestine to show their function in chemical digestion.  

Previously, the intestine of Cyprinus carpio is used as a source of digestive them.  Based on 

the results of practical work during the last two semesters, the work of the enzymes was 

getting weaker. It can be caused by many factors. Some authors wrote that enzyme activity is 

influenced by type of food (Simon, 2009; Hidalgo, et al., 1999; Sabapathy & Theo, 1993). 

German (2014), supported that  fishes with relatively broad diets can modulate digestive 

enzyme activities in response to changes in dietary composition.  

Food digestion is a process of simplifying complex food molecules to be some simpler ones 

(Moyes & Schulte, 2006). The food should be broken down, so that it results some smaller 

molecules that can be absorbed by the wall of small intestine (Kardong, 2002). 

Carbohydrate is the first source of energy in animals. Some studies on carbohydrates were 

done because of their importance of energy sources in some fish and aquatic animals. Castro 

et al., (2012) observed that carbohydrates comprise at least 25-35% of the total diet, and are 
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contained in commercial diets in order for reducing  costs. Mostly, the animals get this 

compound in the form of polysaccharide, as starch.   

This complex compound should be digested to be sugars as energy sources through a 

hydrolysis reaction (Bhilave et al., 2013) by breaking 1,4’-a-glycocidic bound (Steffens, 1989 

& Hepher 1990) in Handayani (2006). Krogdahl et al., (2005) explained that polysaccharides 

are broken down by a- and b-endoglucosidases whereas di- and oligo-saccharides are 

hydrolyzed by various brush border enzymes into their constituent monosaccharides.  

At the first step of starch digestion, amylase plays an important role to breaks starch down 

into some maltose and glucose  (Steffens 1989 & Hepher 1990) in Handayani (2006). Some 

studies identified the enzyme in the form of alpha-amylases (Hidalgo et al. 1999 & Al-

Tameemi, et al., 2010). 

Enzyme secretion is influenced by many factors, such as kinds of food and time (Stevens & 

Hume, 2004; Xu et al., 2003; & Bhilave et al., 2013). Feeding habit shows relate to the 

capability to digest  a wide range of food (Fernández et al., 2001) in Castro et al. (2012). 

Some studies show that temperature storage influence the activity level of enzymes 

(Thongprajukaew et al., 2010).  

Based on the circumstance and explanation above, it is important to observe  amylase 

activities of intestine of some fish species to get some alternatives of enzyme sources.  

2. Materials and Methods 

The data gained were the amylase activities of 5 species of fish examined from their intestine 

extracts that were stored at 15 C, 25 C and 35oC during 4, 7 and 10 days. The intestines were 

got from 5 species of fish with 160 – 200 ounces of body weight. The intestines used were got 

by cutting digestive tract just after ventriculus. After being cut longitudinally and washed in 

aquadest, they were crushed in 20 ml of 50% of glycerin. Then, 5 drops of toluene were added 

into the solution. The extracts resulted were kept in a closed dark bottle and stored at 15oC, 

25oC, and 35oC for 4, 7 and 10 days in dark chambers. The amylase activities were examined 

after 0, 4, 7 and 10 days of storage. In each period, after filtering the extract, the amylase 

activities were examined using benedict reagen for getting the level the enzyme qualitatively 

using color resulted, i.e. blue, greenish blue, light green, green, dark green and very dark 

green, representing the level of amylase contents from zero until the highest identified. The 

data gained were analyzed qualitatively and descriptivelly. 

3. Result and Discussion 

Amylase activities of 5 species for 4 storage periods (0, 4, 7, and 10 days), and at 4 

temperatures (15, 25 and 35oC) can be seen in Table 1. Based on the data, the amylase 

activities can be shown from the intestines of 5 fish species (Oreochromis mossambicus, 

Oreochromis niloticus, Cyprinus carpio, Clarias batrachus and Pangasius pangasius) by 

greenish blue, light green, green, dark green and very dark green colours. The greens appears 

in pathces, however it can be seen that there some tendency of the spreading colours, so that  

it seem varies among species, and temperatures and period of storages. The appearance of 

these colour means that amylase can be got form the intestine of the 5 species. Some authors 

also identified amylase in some fish and aquatic animals (Sabapathy & Theo, 1993; German 

et al., 2014; Hidalgo, 1999; Handayani, 2006, Thongprajuaew et al., 2010, and Xu et al., 

2003).  
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The table shows that amylase activities are different among 5 fish species indicated by 

different colors. Chakrabart et al. (1995) suggest that the production of amylase is family-

specific. It may relate to anatomical and functional differences of the gastrointestinal tract and 

associated organs (Krogdahl et al., 2005). The development of digestive organ structure is 

followed by the development of digestive enzyme and the change of feeding habit 

(Handayani, 2006). Reddy and Benarjee (2015)  identified groups of fish based on types of 

food, carnivorous and omnivorous. The fish have different structure of histology and 

histochemistry.  

Table  1. Amylase Activities in Various Temperatures and Period of  Storages of 5 Fish Species 

  Notes: 

1= blue 

2 = greenish blue 

3 = light green 

4 = green 

5 = dark green 

6 = very dark green 

Based on some suggestions, the five  fish studied can be divided into 3 groups,  i.e. 

herbivorous, omnivorous and carnivorous.  Some authors determine that Oreochromis 

mosambicus (Doupe et al., 2010) and  Oreochromis niloticus (Getachew, 2006) are 

herbivorous. Therefore Al-Tameemi (2010) wrote that Cyprinus carpio is an omnivorous or 

plant oriented omnivorous (Smith, 1980). In addition, catfish or Clarias batrachus is an 

animal oriented omnivorous (Smith, 1980) or omnivorous (Reddy & Benarjee 2015 ), 

however, Devi & Mishra (2013) mention that the animals are carnivorous. The last 

(Pangasius pangasius) is grouped as carnivorous (Dey et al., 2015). 

Table 1 shows that the dark green and very dark green colours tend to appear in many samples 

of Oreochromis mossambicus and Oreochromis niloticus extract, followed by Cyprinus 

carpio’s, Clarias batracus’s, then Pangasius pangasius’s. It means that the amylase activities 

tend to dominate  in the intestine of the first two species. As discussed that the two animals 

are herbivorous, so that it makes a sense that the amylase activities are higher than others’.  

Day Species of fish Control Storage temperature (oC) 

15 25 35 

0 1. O.  mossambicus 1 - 1 - 

2. O. niloticus 1 - 1 - 

3. C. carpio 1 - 1 - 

4. C. batrachus   1 - 1 - 

5.  P. pangasius 1 - 1 - 

4 1. O.  mossambicus 1 5  2      5 

2. O. niloticus 1 6      5   5 

3. C. carpio 1 
2      2      2    

4. C. batrachus   1 
2      

4 4   

5.  P. pangasius 1 
2      2      2    

7 1. O.  mossambicus 1 1  1 1 

2. O. niloticus 1 3 1 4 

3. C. carpio 1 3 4 1   

4. C. batrachus   1 1 1 1 

5.  P. pangasius 1 1 1 1   

10 1. O.  mossambicus 1 
2      2      2    

2. O. niloticus 1 
2      

3   
2    

3. C. carpio 1 
2      

1 1      

4. C. batrachus   1 
2      

3 1 

5.  P. pangasius 1 
2      2      

4 
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Hoffer & Sturmbauer (1985); Sabapathy & Theo (1993); Ugolev & Kuz’mina (1994); and 

Hidalgo et al. (1999) supported that the amylase activities are higher in herbivorous than in 

carnivorous fish. Hidalgo et al. (1999) added that the activities are very low  in some 

carnivores. The differences are explained by some studies that activities of intestinal amylase 

correlate positively with carbohydrate intake and feeding intensity (Kawai & Ikeda 1972; 

Cowey & Walton 1989; reviewed by Kuz’mina 1996b) in (Krogdahl et al. (2005). Moreover, 

Simon (2009) showed significant differences between feeding groups under natural and 

formulated diets concerning the activity of digestive enzymes, including amylase, of cultured 

juvenile spiny lobster, Jasus edwardsii. In addition, Le Moullac et al. (1996) identified 

differences in the amylase activity in L.vannamei fed with different protein sources. The 

authors explained that a decrease in amylase activity and disappearance of one amylase 

isoform appeared, when the ammount of dietary casein was increased. It may because of  the  

changes in expression of several genes that relates to metabolic and physiological adjustments 

to assimilate the type of food provided (Chavez-Calvillo et al., 2010).  Castro et al. (2012) add 

that the ability to digest different food items is related to enzyme profile of a given species. 

The presence of numerous amylase isoforms maybe an ecological advantage and may indicate 

that species are able to benefit more from carbohydrates in diet.  

Storage of intestine extracts during periods of time was done for extracting enzyme from 

intestine glands cells. Beside relating to species differences, the amylase activities differ 

among periods of storage (see Table 1). There was no amylase activity  before storage or just 

after intestine extraction shown by blue colour resulted. The activities, shown by greenish 

blue, light green, green, dark green and very dark green, started from day 4 until the end of 

experiment (day 10). Generally, the highest activities were  after 4 day storage. This 

phenomena  may due to the work of toluene on the cell membrane of intestine gland cells that 

contain amylase produced. Toluene is an organic solvent that acts on cell membrane by 

solubilizing phospholipids and denaturing proteins. Sarathchandiran (2012) added that 

lipophilic material can be dissolved in toluene. Just after extracting intestine, this toluene had 

not worked on the cell membrane. It seems to work after 4 day storage periods (see Table 1). 

Specifically, in relation to periods of storage, different optimum activities occur among 

species. It happen after 4 days storage in Oreochomis niloticus, Oreochromis mossambicus, 

and Clarias bastracus, followed by 7 days storage in Cyprinus carpio, and  10 days storages 

in Pangasius pangasius. These phenomena may due to different structure of cell membrane of 

amylase glands, so that it inflence the works of toluene. Karakali (1995) reviewed that 

structure of gastrointestinal tract differ among animal species, especially membrane 

composition of enterocytes, and different quantity and location of proteins. Reddy & Benarjee 

(2015)  supported that different animals have different structure of histology and 

histochemistry.   

Table 1 shows that the amylase activities varies among temperature storages of intestine 

extracts. The activities seem different among species. It may due to various factors. Different 

species may have different pH and temperatures in relation to the level of amylase activities. 

Castro, et al., (2012) showed different amylase specific concentration among different sexes 

and species through  zymogram. The optimal amylolytic activity of shrimp occured at 

between 40 and 50°C. None of the enzymes from the species were thermally stable at 

temperatures above 55°C. Moreover, Bhilave et al. (2014) added that the temperature profile 

study revealed that the neutral amylase isoform with optimal pH 7 showed optimal 

temperature characteristics at 40oC and the alkaline amylase isoform with optimal pH 9 had 

optimal temperatures of 30oC and 50oC. Other author wrote that lipid membrane permeability 

depends on  temperature (Blicher et al., 2009). Thus, the storage temperature may influence 

the permeability of enzyme gland cell membrane. As a result, the levels of enzyme secretion 
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are different with temperature storages. It causes different level of amylase activities among 

storage temperatures. Karakali (1995) reviewed that structure differences of gastrointestinal 

tracts, especially membrane composition, can determine the variable of transport of some 

molecules.  

4. Conclusion  

The results show that the greens appear in patches, however some tendencies of the spreading 

colors, so that  the activities of amylase seem relate with species, and temperatures and period 

of storages. The enzyme tends to be active after day 4 of storage. Specifically, amylase  is  

most active  being from Oreochromis niloticus Oreochromis mossambicus intestine extracts 

on day 4 and at 15, 25 and 35oC of storages. Averall, the study can recommend that the 

intestines of 5 species can be the sources of amylase and shows their activities. Thus, the use 

the intestines should be considered based on the species of fish, storage period and storage 

temperature.  
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Abstract 

The background of research is the greater importance of mangrove forest for coast ecosystem because 

it protects the coast, has economical and ecological values, and meets the demand of human life and 

welfare. The objective of research has to examine the composition of species in the mangrove 

community and to analyze the interaction pattern which is organizing mangrove vegetative. Research 

is conducted at three villages (Station), which are Teling, Sondaken and Popareng. Three transects is 

made for each station. All elongate from western border of mangrove forest to marine border which is 

perpendicular with coast line, covering Back, Middle and Front Transects. The species composition in 

the mangrove forest community is shown as follows. Avicennia is found at Teling (12.33 % sp) and 

Popareng (22.31 % sp), but not found at Sondaken (32.51 % sp). Rhizophora is growing at Teling 

(10.16 % sp), Sondaken (32.51 % sp) and Popareng (21.33 % sp). The result of analysis of vegetation 

zoning in the mangrove forest ecosystem indicates as follows. Soil chemical, marine chemical and 

physical factors are considered (44.849 %). Mangrove vegetative propagation at Station I Teling 

shows great rate of Rhizophora and Avicennia (INP 116 %) with Brugueira (INP 69 %) as the lowest. 

In the tree level (INP 109 %), Avicennia is the highest (97 %) and Rhizophora is the lowest (94 %). At 

stake pole, Avicennia has the highest INP (128 %) compared other two plants, which is followed by 

Bruguiera (112 %) and the lowest Rhizophora (60 %). The important value index of mangrove 

vegetative in the Station II Sondaken with respect to seedling and stake levels is highest for Bruguiera 

(INP, 233.33 %). At tree level, Bruguiera has the highest INP (222.22 %) with Rhizophora as the 

second (55.56 %). At stake level, Avicennia has the second highest of INP (50.00 %) with Rhizophora 

as the lowest (16.67 %). The seedling rate of Rhizophora and Avicennia has similar second highest 

INP (33.33 %). Contingency approach is considered, showing a strong interaction between pigeon 

orchid and Avicennia (0.707), moderate interaction between moon orchid and Avicennia (0.552) or 

between Bruguiera and pigeon orchid (0.447), and low interaction between Rhizophora and moon 

orchid (0.243). Piegon orchid and Rhizophora (0.186) and/or moon orchid and Bruguiera (0.124) are 

having a very low interaction. 

 

Keywords: Mangrove, Component Interaction Patterns, Bunaken National Park 

 

 

1. Introduction 

Mangrove is a natural resource which is well developed in the tropical and has many benefits, 

it can meet the life and well-being in many aspects, among others, the social aspects of 

economic, ethical, aesthetic, hygienic, scientific, and ecological tourism spot. Mangrove is a 

forest species associated with the beach or coastal communities and distributed by ocean 

currents. Mangrove / plant association is a plant that is tolerant to salinity were not found 

exclusively in mangrove forests and vegetation only a transition to land or sea, but they 

interact with the true mangrove.  

Indonesia is the largest archipelagic country located in the tropics has extensive mangrove 

areas with consists of 17,508 islands, a coastline of about 81,000 km (Sugiarto and Willy, 

1996). A mangrove forest plant formations typical littoral area on the coast of tropical and 
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sub-tropical regions are protected. Mangrove forests also called mangrove forests because 

most of the vegetation is dominated by mangrove species, and called brackish because forests 

grow on land that is inundated by brackish water. 

The mangrove forest is an ecosystem intermediary zone between land and sea. According to 

Odum (1983) in terms of functional ecosystems can be studied and analyzed in several ways, 

among others: (1) the flow of energy, (2) food chains (3) patterns of diversity, (4) the cycle of 

the material (ingredients chemical), (5) the development and evolution, and (6) controls the 

balance (cybernetics). An ecosystem is a functional unit of the environment, because the 

ecosystem includes both living beings and physical-chemical environment, both each 

influences the other and both are necessary to sustain life, therefore it needs major attention. 

In each ecosystem, there are three basic components that process and interact with each other, 

namely life (biotic communities) flow (energy), and circulation (the material). Each 

ecosystem includes all living things function together in one habitat and interact with the 

physical-chemical environment, thus allowing the flow of energy to encourage the formation 

of a real arrangement of biotic and biotic material circulation between the components and the 

physical components (abiotic), is one ecosystem (Odum , 1983). Antarpopulasi interaction 

can be classified based on the mechanism of interaction or interaction effects (Abrams, 1987 

in Amin, 2007). 

Habitat is a place of a living organism, so the habitat of an organism can be referred to as the 

organism address (Resosoedarmo et al, 1987). Mangrove is a community of coastal vegetation 

with muddy and brackish habitats. Mangrove growth is in an ecosystem will always affect and 

are controlled by factors habitat. The dominant factors usually affect the growth of vegetation, 

although it can not be separated from the role of recessive factors that exist in these 

ecosystems. The basis for determining the direction of growth is the existence of zoning 

formed by currents and tidal inundation. Moreover directions growing is also formed by a 

combination of various factors habitat. 

Mangrove vegetation generally grows to form a zoning ranging from the beach to a few 

meters towards the mainland. Zoning is a mangrove forest ecophysiological response of plants 

to environmental gradation (Nybakken, 1982). Zoning is formed can be a simple zoning and 

zoning complex, depending on local environmental conditions mangrove. The distribution 

pattern of mangrove vegetation or plant communities do not stand alone. Vegetation is 

affected by some combination of environmental parameters. One is the effect of vegetation 

cover on geomorphic processes, among other vegetation patterns indicate a relationship with 

the topography. The influence of landform on vegetation patterns can be formed for 

vegetation mapping. Some aspects such physiographic landforms and altitude affect the 

climate in the habitat of a plant. Most of the climatic factors heavily influenced by tempratur, 

rainfall and humidity (Verstappen, 1983). 

According Bengen (2001) of approximately 15.9 million hectares of mangrove that there is in 

the world, about 27 percent are in Indonesia. Mangrove area is characterized by typical 

mangrove vegetation, especially the types of Rhizophora, Bruguiera, Ceriops, Avicennia, 

Xylocarpus and Acristichum (Soerianegara, 1993), has a mangrove ecosystem with the 

highest biodiversity in the world, entirely recorded 89 species, 35 kinds of form trees and the 

rest Terna (5 types), shrubs (9 types), lianas (9 types) epiphytes (29 species) and parasites (2 

types) (Nontji, 1987). Some mangrove plant species often found in coastal areas of Indonesia 

is mangrove (Rhizophora spp), Api-api (Avicennia spp), Pedada (Sonneratia spp.), Tanjang 

(Bruguiera spp.), Nyirih (Xylocarpus spp.), Tengar (Ceriops spp.) and blind-blind (Exoecaria 

spp.). (DG RRI.Departemen Forestry, 2006b). 
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Mangrove has a tendency to form the density and diversity of stand structure that plays an 

important role as a sediment trap and protection against coastal erosion. In addition, the plant 

produces high levels of habitat for the protection of young animals and useful as a substrate 

surface adhesion and growth of many organisms epiphytic (Nybakken, 1986). Epiphytic ferns 

in nature generally do not interfere with riding and carrying plants, but highly dependent 

safety tumbuhannya, because apabilah harvested plants carrying epiphytic ferns were also 

dead. Epiphytic ferns are usually living in nutrient-poor environment, the roots generally do 

not have the root hairs and often contain chloroplasts so as to photosynthesize (Zubaidah, 

2001). 

The distribution pattern of mangrove vegetation or plant communities do not stand alone. 

Vegetation is affected by some combination of environmental parameters. One is the effect of 

vegetation cover on geomorphic processes, among others, extensive vegetation patterns 

indicate a relationship with the topography. The influence of landform on vegetation patterns 

can help to vegetation mapping. Some aspects such physiographic landforms and altitude 

affect the climate in the habitat of a plant. Most of the climate factors strongly influenced by 

temperature, rainfall and humidity (Verstappen, 1983). 

Management of mangrove forests wisely can be a source of tremendous economic growth. 

But perceptions and the ways we exploit mangrove forests tend not to heed the principles of 

sustainability due to lack of our knowledge of the meaning and the important role mangrove 

as the supporting life, including humans, and lack of mastery us about mangrove management 

is environmentally friendly. According to Noor et al, (1999) reported very difficult to find a 

natural mangrove and uninterrupted in northern Sulawesi while the mangrove forests in the 

area is beneficial for the sustainability of local community life which is to protect the land 

from erosion, protecting agricultural areas, ponds and preserving coastal areas. 

Bunaken National Park is a nature conservation area which has the function of life support 

systems for the protection, preservation of plants and animals, as well as the sustainable use of 

natural resources and ecosystems. This ecosystem to consider sustainability to it need to be 

done "study patterns of species interactions constituent mangrove plants" that can be utilized 

in accordance with the objectives of the National Park is in the interests of science, research, 

education, support aquaculture, recreation and tourism. 

2. Materials and Methods 

2.1. Time and Location Research 

The experiment was conducted five months from May to September 2011, in the area of 

Bunaken National Park South section. Fieldwork was conducted at three (3) locations include 

the coastal villages that are namely: Teling, Sondaken and Popareng and laboratory research 

conducted at the Laboratory BALITRI in Manado, PAU Laboratory IPB Bogor, and the Soil 

Laboratory of Brawijaya University. 

2.2. Materials and Equipment Used 

Material and research material used in this study are: maps, secondary data, primary data field 

survey. Maps used are Visual Map of Earth Indonesia (RBI) Tanawangko sheet with a scale 

of 1: 50,000 in 1991 and Map of Bunaken National Park South section scale 1: 100,000 in 

2004. Secondary data includes data obtained from relevant agencies namely Bunaken 

National Park, Dinas Forestry Provincial and Regency / City, the Meteorology and 

Geophysics North Sulawesi province. 
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Equipment and other materials used in the field: 1. Camera Photos brands MPIX with 8 Mega 

Pixel resolution and 3x optical zoom; 2. The measuring device (meter), to measure the 

morphology of mangrove species such as the diameter of the stem;  3. Jam, to determine the 

time of sampling in the field; 4. The reference book identification, which is used Guide 

Introduction Mangrove in Indonesia, Noor et al., (1999). The Botany of  Mangroves by PB 

Tomlinson (1994); 5. Stationery writing and paper labels to write all the data in the field; 6. 

Benchmarking and Tali, to create a line transect and plot (block) observations; 7. GPS (Global 

Positioning System) type III + garmin to determine the position coordinates of the station 

point and sampling points; 8. Plastic bags and a cooler to store samples of soil substrate; 9. 

Box coolers to store the sample; 10. distilled water, for diluting the sample; 11. Cutlery 

(Cutter) for cutting the rope; 12. Shovels, to take soil samples disturbed in the field; 13. Soil 

pH Tester, to measure the pH of the soil substrate. 14. Sasak to place vegetation samples that 

have not been identified  

2.3. Variable And How Data Collection 

This research includes the study of three parameters with a mangrove ecosystem variables 

observed as follows: 1. Mangrove Forest Biological Parameters Prior to the data collection, 

conducted field observations covering the entire forest area with the aim to see the general 

composition of forest stands in physiognomy and the state of the tide the local area and so 

forth. Samples were taken at three (3) zones, namely: (1} .zona outermost, most close to the 

sea that is dominated by Avicennia zone, (2) middle zone between sea and land in general are 

dominated by Rhizophora, (3) zones closest to the mainland is dominated by Bruguiera with 

consideration of vegetation density seen in physiognomy. Furthermore, the distribution of the 

observation area (the location of the sample) sample into three stations, namely: a) Station I, 

the location in the village Teling, is the location of its mangrove ecosystems already 

degraded. b) Station II, Sondaken location in the village, is a natural categorized locations. c) 

Station III, Popareng location in the village, is the location that has experienced reforestation.  

In each of these stations made transect line cut perpendicular to the direction of the shoreline 

land (which is overgrown with mangrove). Transect line length varies according to the 

thickness of the green line (the existence of mangrove vegetation liaison terrestrial and 

aquatic). Samples were taken at a distance of between 0-10 meters, 30-40 meters and 50-60 

meters from the rear mangrove zone towards the shoreline. Of each transect, vegetation data 

taken using plot squares method. Plot that used a double plot is square. There are several steps 

in retrieving data transects are: a) Interest metered into the sea with the initial position that has 

been marked with (peg or paint a tree). b) Determine the block (sample plot / plots) on the left 

and right of the transect line is square (Figure 1) by Anonymous (2000a) with size: 

1) 10 x 10 m for the observation phase of the tree; 

2) 5 x 5 m for the observation phase of the stake (sapling); 

3) 2 x 2 m for the observation phase of seedlings (seedlings). 
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Description: 

= Transect size of 20 x 20 m, to measure the level of the tree 

= Transect size of 10 x 10 m, to measure the level of the pole 

= Transect size of 5 x 5 m, to measure the level of stakes 

= Transect size of 2 x 2 m, to measure the level of seedling 

 

2.4. The Mechanism of Data Collection as Follows: 

1) Identification of epiphytic plants attached to each type of mangrove and between existing 

plants in mangrove areas. If not in the know the name of the type of mangrove vegetation and 

epiphytic plants are also plants that are found between taking part twigs with leaves, flowers 

and fruit. The parts are then separated by type and set / arranged into a bouffant and tied 

drained and each plant labeled statement; 2) Measure the diameter at breast height of trees by 

measuring tree rings, then calculated: Diameter = circumference of the tree / 3:14; 3) Take a 

sample of the type of substrate (mud, clay, sand, etc.) in each plot (plot) is a composite;  4) 

Any data that has been collected and identified direct observations noted in the table 

(tabulate).   

2.5. Data Analysis Techniques 

Theoretically, populations of the two species can interact. As a result of the interaction may 

be one of the species will lose, win or may not be affected or will be a balance. There be some 

kind of interaction between the two species (population) as listed in Table 4.1 below: 

Table 1. Types associated with the character of the population Interaction 

No. TIPE INTERAKSI 
SPESIES/POPULASI 

A B 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Neutralisme 

Kompetesi 

Amensalisme 

Parasitisme 

Predasi 

Komensalisme 

Protokooperasi 

Mutualisme  

0 

- 

- 

+ 

+ 

+ 

+ 

+ 

0 

- 

0 

- 

- 

0 

+ 

+ 

Description: 

+ = Species / populations benefit 

- = Species / populations get damages 

0 = Species / population does not earn a profit / loss 
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In the case of the determination of the interaction between these species should be noted that 

the presence or absence of a species can be affected by several factors, both in the form of 

biotic and abiotic factors, such as:  

1. The presence or absence of a species depends on soil moisture levels. If the 

distribution of soil moisture levels in some places is random, then these species will 

also be scattered at random as well.  

2. A dominant or predominant species (codominant) may be a factor affecting the 

growing absence of other species. 

3. The Species are Obligate Parasites would not Grow in a Place if there is No Host 

Species. 

Measurement without measuring the degree of interaction interaction will also be determined, 

then the data is distributed randomly. However, if the degree of interaction will also be 

determined, then the data obtained must be derived from sample plots scattered randomly. 

Interactions between species can be determined based on whether there is a quantitative 

measurement of the species in sample plots. The presence or absence of species is determined 

by 2 x 2 contingency table Coefficient of associations close to 1 or -1 indicates that the 

association between mangrove species compared to the more powerful (Annex 4, point A). 

Table 2 Species contingency 

  Species A 
Total 

  Present No present 

Species B 
Present A c a + c 

No present B d b + d 

Total  a + b c + d n = a+b+c+d  

 

Before the calculated value of interaction, first made the following hypothesis: 

Ho = there is no interaction between species A and B 

Ha = no interaction between species A and B 

Interactions between the two species is determined by Chi-Square formula the following: 

 
)()()(

5,0||
2

2

badbca

nbcadn
X




  

0.5 Value n is a continuity correction factor (correction yate), it is necessary if the sample 

plots were made not much. Then the X2 count compared with the X2 table with α = 5% or 1% 

and degrees of freedom = 1. 

If X2 count> X2 table then Ho is rejected, meaning that between the two species than there is 

real interaction (when α = 5%) or highly significant (if α = 1%). 

If X2 count <X2 table then Ho diteirma, meaning between the two species than there is no 

interaction. 

If among these species there is real interaction or very real, so to determine the closeness of 

interaction (the degree of interactions) need to do further testing to determine the coefficient 

of interaction (C) with the formula: 

)()()()(

)(

badcdbca

bcad
C




  

 

Interaction coefficient value close to 1 or -1 indicates that aosiasi among species than 

stronger. Interaction usually bigger will have a positive value when many sample plots were 
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in a and d, otherwise the interaction has a negative value when many sample plots in the same 

b, whereas negative interactions illustrate that both species are antagonistic. 

3. Result and Discussion 

In determining the type of interaction between the mangrove with orchid plants and nails, it 

can be made a summary table of the interaction of each relationship as follows (1). Based on 

Table 1 in the determination of mangrove species interactions with the Contingency Tables 

approach each relationship is seen that the presence of orchid plants and Avicennia pigeons 

have a strong interaction with contingency coefficient of interaction (0707), where the plant 

orchids in the Rhizophora category interaction was with coefficient contingency (0552), and 

Bruguiera the interaction pigeon orchid medium (0447), Avicennia has a weak interaction 

with orchids in the contingency coefficient value (0243) and the existence of a dove orchid 

plants in Rhizophora (0186) and plant orchids in the Bruguiera (0124) has interaction is very 

weak. 

Table 3 Value Interaction in each relationship 

Interaction Coefisien Value Information 

Avicennia dengan Anggrek Merpati   (T /tsk 2)  0.707 Strong 

Avicennia  dengan Anggrek Bulan     (T /tsk 3)  0.243 Weak 

Rhizophora dengan Anggrek Merpati  (P /tsk 3)  0.186 Very weak 

Rhizophora dengan Anggrek Bulan   (S /tsk 2) 0.552 Moderate 

Bruguiera dengan Anggrek Merpati (P /tsk 3) 0.447 Moderate 

Bruguiera dengan Anggrek Bulan (P / tsk 3) 0.124 Very weak 

 

 
Figure 1. Interaction Value of each relationship 

To determine the relationship between molecular weight protein with a molecular weight 

proteins Mangrove Orchids by calculating the correlation coefficient (0.903). Based on 

molecular weight calculations Mangrove molecular weight Paku correlation coefficient of 

(0.870). This indicates that the relationship between molecular weight protein with a nail 

Mangrove very strong. Based on the value of the correlation coefficient plant Paku (0.870). is 

an interaction between two organisms of plant species in symbiosis something obligatif 

(must), the interaction is the kind of mutual interaction with the emblem of the species (+ +). 

Odum (1986) states that higher plants, resulting in habitat and useful as a substrate attachment 

surface for the growth of many organisms epiphytes and nail, because it is a benefit mutually, 

both the organism in question or both sides. 

The existence of mangrove interaction with orchids based on the results of the calculation of 

molecular weight protein with a molecular weight proteins mangrove orchids are very strong, 
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including interaction in accordance with the calculation of the correlation coefficient (0.903) 

is a type of interaction komensalisme because of the existence of a relationship between two 

organisms of different species of which one species benefits and Other species are not harmed 

(Vickery, 1984). 

According to Gopal and Bhardwaj (1979), epiphytic orchid that grows attached to other plants 

as supporting his life but does not cause as a result of any of the supporting plant is a type of 

interaction with the emblem species komensalisme (+, 0). Results calculation mangrove 

interaction with nails and orchids can be found reality as follows: (a) The interaction of 

species that have weak value does not always yield a negative result because it does not result 

in anything on the host (0). Rhizophora example with orchids pigeons and Bruguiera with 

orchids in a very weak and did not cause any loss; (B) the interaction of species that have a 

high value produces a strong interaction (+) because it is an interaction that benefits both 

sides, and this interaction is a must. (Djufri, 2002). 

Table 2.  Correlation Value of each relationship 

Corelation Coefisien Value Information 

Mangrove with Anggrek 0.903 Very Strong 

Mangrove with Paku 0.870 Very Strong 

 

 
Figure 6.10 Correlation Value of each relationsh 

 

3.1. Description Percent Diameter Trees And Leaves luxuriance 

3.1.1. Description Tree Diameter 

Based on the analysis shows that the growing Avicennia nail has a diameter of the largest 

trees among other species, (Telling transects I, II, and III), Bruguiera has the largest diameter 

trees among other species, while at Sondaken transects I and II, and Popareng Transect II and 

III. On the other hand, Rhizophora has the largest diameter trees among other species on a 

transect Sondaken III. 

According to Odum (1993) The existence of interactions between two or more species of 

organisms that cause the two are lucky but interaction is not a necessity, which is called type 

protokooperasi / mutualism. Protokooperasi is a symbiotic interaction that is beneficial to the 

organism in question, whether the organism in question as well as higher organisms. When 

the interaction of two symbiotic organisms it is something essential (mandatory), the 

interaction is called mutualism interaction. 

 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Page 418 
 

3.1.2. Description Percentage of heaviness Leaves 

Table 3 Percentage of heaviness leaves Teling, Sondaken and Popareng 

Merpati Bulan Paku Merpati Bulan Paku Merpati Bulan Paku 

Transek I Bruguiera 0 0 0 0 0 0 0 0 0

Rhizophora 0 0 0 0 0 0 0 0 0

Avicennia 0 0 0 0 0 0 0 0 0

Transek II Bruguiera 0 0 0 0 0 0 0 0 0

Rhizophora 0 0 0 0 85 0 0 0 0

Avicennia 12.5 0 12.5 0 0 0 0 0 0

Bruguiera 0 0 0 0 0 0 60 0 60

0 0 0 0 0 0 0 80 0

Transek III Rhizophora 0 0 0 0 0 0 65 0 65

0 0 0 0 0 0 80 0

Avicennia 0 90 0 0 0 0 60 0 60

0 80 0

Transek Jenis

Prosentase Kelebatan Daun (%)

Teling Sondaken Popareng

 

Based on Table 3  it appears that, in Teling / transect II on orchid growing Avicennia pigeons 

and nail percentage amount of leaf luxuriance 12.5%. According to Gopal and Bhardwaj 

(1979) the interaction between two or more organisms that cause harm to the organism by 

another organism which is always fortunate, including the type of interaction parasitism. In 

the live interaction parasitism, parasitic organism called real not intend to kill its host, even so 

slowly that the host will die because of parasitic organisms always utilize food resources 

emanating from the body of its host. After the death of the host, can also die or search and 

find a new host. Teling / transect III at Avicennia who grow orchids in the amount of 90% the 

percentage of leaf luxuriance. Sondaken / transect II on Rhizophora who grow orchids in the 

percentage amount of heaviness leaves 85%, except in Sondaken transects I, and III. Popareng 

/ transect III at Avicennia, Bruguiera, and Rhizophora who grow orchids in the amount of 

80% the percentage of leaf luxuriance. Popareng / transect III at Avicennia, Bruguiera, who 

grew orchids pigeons and nail percentage amount of heaviness leaves 60%, Rhizophora who 

grow orchids pigeons and nail percentage amount of heaviness leaves 65%. Vickery (1984) 

states that the first species as komensial benefit while the second species do not get anything, 

the pattern of the type of interaction is called komensalisme, because using other plants for 

support but does not affect plants cantilever except possibly happened just shade. 

4. Conclusion 

Distribution of mangrove vegetation at the station I / Teling, seedling on Rhizophora and 

Avicennia (INP 116%), Bruguiera (INP 69%). Tree level in Bruguiera (INP 109%), 

Avicennia (INP 97%) and Rhizophora (INP 94%). Saplings on Avicennia (INP 128%), 

Bruguiera (INP 112%) and Rhizophora (INP 60%). The station II / Sondaken, seedlings, and 

saplings on Bruguiera (IVI 233.33%). Bruguiera tree level (IVI 222.22%), Rhizophora (IVI 

55.56%). Avicennia at stake levels (INP 50,00%), Rhizophora (IVI 16.67%). Seedling level 

Rhizophora and Avicennia (IVI 33.33%). The station III / Popareng, seedling on Rhizophora 

and Avicennia (IVI 150.0%), Bruguiera not met (IVI 0.0%). Tree level in Avicennia (IVI 

194.0%), Bruguiera (IVI 105.15%), Rhizophora not met (IVI 0.0%) At the level of the stake 

in Bruguiera (IVI 118.34%), Avicennia (IVI 92.50%) and Rhizophora (IVI 89.16%). 
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Abstract 

The research purposed was compared of two extracts as molluscicidal activities from root of Derris 

elliptica Wallich. and Pangium edule Reinw seed, that assessed to 3-month old snails Pomacea 

canaliculata L. The Golden apple snails is widely regarded as worst invasive pest species in the rice 

growing area. It normally destroys the young stems and leaves paddy and could consume 7 – 24 rice 

seedlings per day. The experiment research started with the mortality test of the golden apple snail, 

meanwhile hexane extract fraction and etanol extract fraction have completely jumble mode; using the 

lethal concentration (LC) have mean to describe short term potency of poisonous (toxicity) from 

materials and can gave little effect or impact for environment; processing phytochemical test from n-

hexane extract and etanol extract of root D.elliptica and P.edule showed positive to contain tanin, 

saponin and fenol. The data of LC50 from n-hexane fraction measure with probit analyze (13,505 

mg/L) by P.edule Reinw. and n-hexane fraction with probit analyze (11,574 mg/L) by D.elliptica L. 

are more effective for golden apple snail control; the golden apple snail mortality was highest using 

5000 ppm n-hexane fraction showed 93,3% from D.elliptica and using 5000 ppm n-hexane fraction 

from P.edule showed 63,3%. In conclusion, both of extracts from D.elliptica roots and P.edule seeds 

was showed potency as botanical mollusicicides. 

 

Key words : Botanical molluscicides, Pangium edule, Derris elliptica, Phytochemical screening, 

Pomacea canaliculata.  

 

 

1. Introduction 

The Golden Apple Snail (GAS) Pomacea canaliculata Lamarck (Gastropoda: Ampulariidae), 

GAS is one of the world’s 100 worst invasive pest species and potential. The invasiveness is 

related to its inherent characteristic; a high reproductive rate, adaptability to harsh 

environmental conditions, ability to invade diverse habitats through multiple pathways 

(Arunlertaree,2012). 

Paddy is important food substance that have nutrient and energy for growth, also it has 

contents many substances can change as energy. The result of the people increased, can made 

many areas for farming more increase. The goverment with many programes all of the time 

trying for reserve rices production with wide areal farming, but one of inhibitor factor is 

destroyer organism can attack paddy. 

P.canaliculata is a highly varaclous nocturnal herbivore, it can destroyer newly seedling rice 

as long as there is water in field. It cuts the base of young seedlings with its layered tooth 

(radula) and munches if the succulent tender sheath of rice. The Golden apple snails is widely 

regarded as worst invasive pest species in the rice growing area. It normally destroys the 

young stems and leaves paddy and could consume 7 – 24 rice seedlings per day (Joshi 2005; 

Manoppo 2003; Manoppo,2015). 
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GAS is difficult to manage once it invades new areas because of its biological and 

morphological characteristics. A female GAS can lay 50-500 eggs at one time, and GAS has a 

gill (ctenidium) and a lung like organ enabling it to survive in and out water individual snails 

can live more than 4 year. The population of GAS approximately 8 GAS/m2 can cause 

significant yield loss productions, the extent of damage to the rice crop depends on snails size 

and density and the growth stage of the rice plant, that assesed to 3 month old snails and that 

are 20-40 mm are the most destructive, regardless of rice establishment method. Gas also 

feeds on wide variety of live host plants, its other hosts and food include livestock feed, 

decaying matter, animal flesh and other crops (Musman,2010; Manoppo,2003; 

Manoppo,2015). 

Many ways that already used for controling the pest, in other hands to control the snails, we 

must know about the behaviour and live circles (Kertoseputro et al,2007). The controling of 

GAS most of the time can using way mechanic, biology and chemistry. However controling 

with synthetic molluscicides can causes poisonous for farmer, animals especially yield of 

farming can containing residu from synthetic mollucicides (Soenaryo et al,1989). 

The advances in the battle againsts the snails using natural molluscicides must be encourage 

in order to minimize the negative side effect to the environment. A number of tropical plants 

have been investigated for their molluscicides activity such as Widuri (Calotropis gigantea), 

Daun sembung (Blumea balsamifera L.), Euphorbia tirucalli, Derris elliptica Wallich, 

Pangium edule Reinw. (Suharto et al 2005; Wijayakusuma et al,1992; Manoppo,2003; 

Manoppo,2015). The compound groups from plants identified as having mollucicides activity 

are saponin, tanin, alkaloid and flavonoid also fenol. 

The extracts from two botanicals, D.elliptica root and P.edule seed were evaluated against 

golden apple-snails inhibitor respiratory system and make a slow of desible of heart also 

inhibitor for catch oxygen. The research purposed was focused on potential extract of 

D.elliptica root and P.edule seed to manage the GAS as botanical molluscicides that friendly 

for environment. The research purposed was compared of two extracts as molluscicidal 

activities from root of Derris elliptica Wallich. and Pangium edule Reinw seed, that assessed 

to 3-month old snails Pomacea canaliculata L. The experiment research started with the 

mortality test of the golden apple snail, meanwhile hexane extract fraction and etanol extract 

fraction have completely jumble mode; using the lethal concentration (LC) have mean to 

describe short term potency of poisonous (toxicity) from materials and can gave little effect or 

impact for environment. 

2. Materials and Methods 

2.1. Plant Material and Research Equipment 

Specimen plants of D.elliptica Wallich roots and P.edule Reinw seeds were collected from 

Tonsealama village, in the North Tondano District, Northern Sulawesi. The P edule Reinw. 

seeds were collected from trees at a height of about 3.5 m – 6.5 m, and placed in green house 

(28 ± 50C) to dry; after which they were then crushed into a crude material and stored in an 

airtight container until use. 

The type of solvent that has been using was ethanol and n-hexane pro-Analyze (PA), a 

number of extraction kit rotavapor (Buchi R-250), blender, vacuum desicator, oven, digital 

ohauss, vacuum pump. 
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2.2. Snail Collection 

The identification and characteristic of P.canaliculata was performed based on data. 

P.canaliculata with 7-9 in3 or 3 month old snails were collected from the rice field at 

Tonsealama village, North Tondano District and subsequently acclimated in glass aquarium. 

2.3. Early Procedure 

Seed og P.edule Reinw have to separate from egg fruit, washing the seed P.edule can helping 

next step for taken flesh of seed after broken the seed, after then seed of P.edule must be 

dried, with temperature room without got sunlight directly (two weeks) or 14 days. 

Meanwhile, roots of D.elliptica must be got the same point or same treatment, whereas we 

were used dry roots of D.elliptica. 

2.4. Water Content Measure 

After seed of P.edule and root of D.elliptica were dried, taken the sample both of plant 

approximately 3 gram with digital ohauss per sample and put in into electrict oven that have 

temperatures average 1050C, for 5 hours, after then taken the sample and let it cooling into 

vacuum desicator. We still controlling for temperate in order to get maximum result. The 

water content measure was purpose to get less 10% of water content of seed P.edule and root  

D.elliptica and ine each case for more better solvent etanol and n-hexane will working 

analyze. 

2.5. Extraction Process of P.edule Seed and D.elliptica Root with n-hexane Solvent 

The water content measure with result 9,009 % for P.edule seed and 9,0 % for D.elliptica 

root, and we were used 512,3 gram seed of pangi and 500 gram D.elliptica, that shows both of 

plant ready to go in the next stage of extract. 

First stage is maceration early with n-hexane 1000 ml, whereas root and seed have to 

separates kit or glasses, let the solvent 24 hours and we can got 2 layers as waste and result 

filtrat (maceration first made). The waste of first maceration mix with 800 ml n-heksan and let 

it solvent 24 hours after that if there is 2 layers of solvent took the waste result of second 

maceration (second filtrat). 

Collected the result of maceration I and II, and refine with Whatmann Paper with vaccum 

pump for helping and got filtrat has been clearly yellow colour. In this case both of plant have 

the same treatment. After that put the filtrat into evaporator with temperate 400C as long as 1 

hour, the patch of evaporator is 1000 ml. 

The result of extract were put into minies bottle, dont forget for to take the measuring for 

bottle weight with empty condition of full substance,its mean for got substance measuring 

after all. 

2.6. Extraction Process of P.edule seed and D.elliptica Root with Using Ethanol Solvent 

The extraction with ethanol solvent has same point procedure with that process of P.edule 

seed extract usin n-hexane solvent. If result of macerate still though, its mean many the filtrat 

can collected. When both of extract already got, with the same point ethanol and n-hexane 

into the next step are LC50 test to aimed where is potential extract more an active for increase 

GAS mortality. 

 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Page 425 
 

2.7. Statistical Analysis 

LC50-48h data values were determined following probit analysis and experimental data were 

subjected to one way ANOVA at 0.05 significance level using SPSS IBM-Software Ver.20. 

Means were then compared by Least Significance Different (LSD/BNT). 

3. Result and Discussion 

The phytochemical analysis of P.edule seed extract and D.elliptica root extract, have the 

purpose to prove, there is tanin, as we know tanin have natural polifenol and carboxil cluster 

with result “browning enzimatic” that cause colouring seed change from white to brown. In 

this case using 1 gram extract plant result and NaCl 10% also Fe3Cl, if this solvent has tanin 

the result must have gradation blueblack colouring with settled at bottom. 

Saponin analysis have to result constant of bubbles, whereas extract of P.edule and D.elliptica 

with etanol as positive and extract with n-hexane negatif result. In each case with fenol 

screening, there is different result.  For fenol test, can usage 1% Fe3Cl, and the solvent with n-

hexane shows positif fenol with blue colour stabil. 

 
 

 
 

According to result of dependent variable test with multiple comparison shows that treatment 

can gave effect that was real in 5%.  For mortality of Golden Apple-Snails or number of GAS 

where as got the best result after test 24 hours. 

How ever that concentrate 500 ppm, 1000 ppm, 2000 ppm, 3000 ppm, 4000 ppm and 5000 

ppm shows different result and the high result is 5000 ppm, whereas a number of snails was 

died in 24 hours for D.elliptica n-hexane solvent. The golden apple snail mortality was 
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highest using 5000 ppm n-hexane fraction showed 93,3% from D.elliptica and using 5000 

ppm n-hexane fraction from P.edule showed 63,3%. 

 

 

Results showed that n-hexane fraction is the most effective againts Golden Apple-Snails 

mortality (LC50-48h = 13,505 mg/L) from P.edule Reinw extract, (LC50-48h = 11,574 mg/L) 

from D.elliptica root extract. According to table 5, it mean that n-hexane fraction from both 

of two species D.elliptica root extract and P.edule seed extract is toxic. The data of LC50 from 

n-hexane fraction measure with probit analyze (13,505 mg/L) by P.edule Reinw extract and n-

hexane fraction with probit analyze (11,574 mg/L) by  D.elliptica root extract are more 

effective for golden apple snail control.  
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4. Conclusion 

In this research, we determined that LC50 values of D.elliptica root extract and P.edule seed 

extract, with probit analyze shows that D.elliptica root extract had been highest effect (toxic) 

for Golden Apple-Snails mortality in 24 hours after treatment. 

In each case of P.edule seed extract shows effected for GAS mortality in 36 hours after 

treatment. It’s assumed for screening phytochemistry that the observed biology effects of 

largely due to Tanin, Saponin, Fenol present in the root and seed extract. 

Thus, these results support that both of extracts from D.elliptica roots and P.edule seeds was 

showed potency as botanical molluscicides and an attractive compound for further studies 

leading to molluscicidal development. 
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Abstract 

Sorghum is known to be an annual C4 plant of African (tropical) origin and is well adapted to semiarid 

and arid tropic regions, being highly biomass productive and water efficient. Sorghum is a salt tolerant 

crop.  The objective of  this study was to test the sorghum  tolerance on saline soil conditions.  The 

experiment was done in the green house of Biology Field Experimental Station of FMIPA UNIMA 

from  August to October 2014. It was a pot experiment evaluating a  single treatment in Completely 

Randomized Design (CRD) with three replications. Salt concentration consist of 4 levels of 

consentration, i.e. control (without salt), 150 mM, 300 mM, and 450 mM). The results showed that the 

salt concentration of 300 mM and 450 mM inhibit the growth of sorghum plants are characterized by 

reduction of plant height, sum of leaf, and stem diameter. 

 

Keywords: Sorghum, tolerance, salinity. 

 

 

1. Introduction 

Almost three-quarters of land which has good potential for producing plants have been 

cultivated, while land reserves to expand arable land in the form of marginal land because 

they have problems, among others, are prone to erosion, drained ugly, high salinity and 

unfavorable climate. 

One of marginal land is land that soil containing high levels of salt. This land is characterized 

by excessive content of inorganic salts, especially in dry areas and slightly dry (Mengel and 

Kirkby 1987). In this condition, the salt accumulates in the upper layers of soil are usually 

produced from evapotranspiration which resulted in higher soil water containing salt. 

Review of physiological aspects, high salt concentrations in the soil can cause osmotic 

disorders, poisoning ions or ion imbalance (Levitt 1980). Such circumstances led to the plant 

having salt stress. This stress has a toxic effect due to an excess ions that disrupt electrolyte 

balance in cells and affects the metabolic activity, so the growth of plants distracted (Moons 

et al. 1995). 

Salt stress cause to responses of plants to try to maintain life. The response of these plants can 

be seen with the formation of certain compounds that play a role in the increased resistance to 

salt stress in their environment. Another response of the plant, namely a decrease of 

photosynthesis that plants decreased productivity. 

Sorghum as a potential cereal crops to be cultivated and developed, especially in marginal 

areas and dry in Indonesia. Sorghum superiority lies in agroecological broad adaptability, 

resistant to drought, high production, need fewer inputs and more resistant to pests and 

diseases dibading other crops (Hoeman 2007). In addition, sorghum has a high nutrient 

content, so it is best used as a source of food or animal feed alternatives. Sorghum has long 

and widely known by farmers in Indonesia, especially in Java, NTB and NTT. The Java 

sorghum known as Cantel, and farmers usually plant intercropping with other food crops. 
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Indonesian sorghum production is still very low, even in general sorghum products not yet 

available in the markets. 

Associated with energy, in some countries such as the USA, India and China, sorghum has 

been used as a raw material for making ethanol fuel (bioethanol). Traditionally, ethanol has a 

longer produced from molasses sugar cane processing waste results (sugarcane). Although the 

price is relatively cheaper sugar cane molasses, but sorghum bioethanol can compete given 

the multiple advantages compared to sugar cane sorghum crops are as follows 1) sorghum 

plants have seeds and biomass production are much higher than sugarcane; 2) Adaptation 

sorghum cane is much broader than that sorghum can be grown in almost any type of land, 

both arable land and marginal land; 3) have the properties of sorghum plants more resistant to 

drought, high salinity and waterlogging (water lodging); 4) Sorghum requires relatively less 

fertilizer and maintenance easier than sugarcane 5) The rate of growth of the sorghum crop is 

much faster than the cane; 6) Planting of sorghum easier, the seed needs only 4.5-5 kg / ha 

compared to the cane that require stem cuttings 4500-6000; 7) age faster sorghum harvest is 

only 4 months, compared to sugar cane harvested at 7 months; 8) Sorghum can  produced so 

for once planting can be harvested several times. 

Sorghum can be grown on marginal land in between ground with a certain salinity levels. 

Some cultivars that have been tested as UPCA-S1, Saber, Rare Kito, UGM SS1, Durra, B-69, 

B-72, B-75, B-76, B-83, B-90, B-92, B- 95, and B-100. But not all cultivars of sorghum has 

been tested its response on land that has high salinity levels, so it is considered necessary to 

perform the test. This study aimed to test the tolerability sorghum saline soil conditions. 

2. Materials and Methods 

2.1. Place and Time Research 

The research was conducted in the greenhouse complex Laboratory Department of Biology, 

Faculty of Mathematics and Natural Sciences UNIMA for field research. Measurement of 

plant fresh weight, dry weight of plants, and dissolved solids performed at the Laboratory of 

Department of Biology, Faculty of Mathematics and Natural Science, Manado State 

University.  The research was conducted in August 2014 until October 2014. 

2.2. Plant Materials 

Materials used are common salt (NaCl) and sorghum varieties Kawali, while the tool is used 

as a measuring cup, polybags, meter, and oven. 

2.3. Research Methods 

Trial is a single factor and three replications arranged in a completely randomized design 

(CRD). Each treatment and replications of five examples of plants. The main factor is the 

concentration of salt solution. The concentration of the salt solution used is 0 mM (control), 

150 mM, 300 mM, and 450 mM). 

Treatment given salt concentration since the beginning of the planting is when the seeds sown 

by spraying saline into the nursery until the media field capacity, then the next watering with 

water wells. After the age of 14 HST, the plants were transferred to polybags that has been 

treated with a solution of salt @ 1 liter. 
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2.4. Observations 

Observations were made on vegetative growth to see the morphology and physiology of 

sorghum. Vegetative growth components include: 1) plant height (cm), the plant height is 

measured from the neck to the tip of the leaf crops are aligned parallel to the rod and 

measured the vegetative phase; 2) stem diameter (cm), measured at the root of the neck that is 

the boundary between the stem and roots; 3) the number of leaves (pieces), all the leaves are 

formed. 

2.5. Data Analysis 

Data were analyzed by analysis of variance using SAS 9.1 for Windows program and proceed 

with the testing using the Least Significant Difference Test (LSDT). 

3. Results and Discussion 

Sorghum is a crop that can be grown on marginal soil conditions such as soil containing high 

levels of salt. High salinity in the soil greatly affect the response of the sorghum growth. 

Response sorghum seen from the low growth of plants as indicated by plant height, leaf 

number, and stem diameter. 

3.1. Results 

3.1.1. Plant Height 

Sorghum plant height in the two weeks after planting showed there were already clear 

differences as shown in Figure 1. At the salt concentration of 0 mM and 150 mM in 6 weeks 

and 10 weeks after planting increase is almost the same. However, a slowdown in plant height 

at 6 weeks  and 10 weeks as shown in Figure 2 and Figure 3. 

 

Figure 1. Plant height 2 weeks after planting (cm) 
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Figure 2. Plant height 6 weeks after planting (cm) 

 

Figure 3.  Plant height 10 weeks after planting (cm) 

3.1.2. The Number of Leaves 

Number of leaves formed in the 2 weeks after planting the same average as shown in Figure 

4. At 6 weeks after planting, the concentration of 0 mM and 150 mM have the same number 

of leaves, but at a concentration of 300 mM and 450 mM number of leaves not multiply 

(Figure 5). A clear difference in the number of leaves occurs at 10 weeks after planting 

(Figure 6). Here we see that the number of leaves formed diminishing with increasing salt 

concentration in the growing media. 
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Figure 4.  Number of leaves 2 weeks after planting 

 

Figure 5.  Number of leaves 6 weeks after planting 

 

Figure 6.  Number of leaves at 10 weeks after planting 
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3.1.3. Stem Diameter 

At the age of 2 weeks after planting concentrations of 0 mM has a trunk diameter of three 

concentrations greater than most others, but the differences are not too large stem diameter 

(Figure 7). Six weeks and ten weeks after planting, stem diameter at a concentration of 300 

mM and 450 mM to slow accretion (Figure 8 and Figure 9). 

 

Figure 7. Diameter of stem 2 weeks after planting (cm) 

 

Figure 8.  Diameter of stem 6 weeks after planting (cm) 
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Figure 9. Diameter of stem 10 weeks after planting (cm) 

3.2. Discussion 

Plant height is one variable that is important to be observed with regard to the selection of 

appropriate sorghum as raw material for bioethanol. Plants that can grow tall and steady 

indicates that the biomass produced from the stem also great. 

Sorghum stem diameter will affect the fresh weight of sorghum. Sorghum as raw material for 

bioethanol course chosen with great character stem diameter, because the larger the diameter 

of the stem, the content of the sap in the stem will also be greater. 

Tolerance of sorghum showed significant differences. The higher the concentration of salt in 

the growing media, plant growth restricted. However, sorghum sufficiently tolerant to salinity. 

Sorghum are experiencing salinity decreased growth. Plants that are experiencing stress due to 

increased salinity of salt in the soil will inhibit the formation of leaves. The number of leaves 

on the plant will affect leaf area. Reduction of leaf area is one of the mechanisms of plant 

tolerance to saline soils are the mechanisms morphology. 

Growth restriction due to salt stress was associated with reduced absorption of water and 

nutrients, In addition, the ions in copious amounts interfere with the metabolic processes of 

plants. Toxic effects of Na and Cl from application of salt, so that inhibited cell division and 

enlargement and the plants will grow dwarf. At low soil moisture conditions, the unfolding of 

the cells will decrease due to lower turgiditas cells (Kramer 1983). This capability affect the 

ability of the roots to absorb water and nutrients from the soil. Loss of cell turgiditas can stop 

cell growth (doubling and cell enlargement), causing a delay in the growth of stems and 

leaves (Jumin 1989), resulting in reduced water supply causing photosynthesis decline. 

According to Iyengar and Reddy (1994), salt stress affects growth indirectly by decreasing the 

speed of photosynthesis caused by stomatal closure or a direct effect of salt on photosynthesis 

organ. Thus, the plants were exposed to high salt levels quickly decreased growth rate. The 

phenomenon is a direct consequence of metabolic disorders induced by NaCl salt. Plant 

growth and success of crop production requires properties of soil conditions, including the 

adequacy of water and nutrient availability (Pessarakli & Szabolcs 2011). 
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4. Conclusion 

Sorghum variety of Kawali decreased growth in the salt concentration of 300 mM and 450 

mM.Sorghum has a high tolerance although growing at a salt concentration of up to 450 mM. 

References 

Iyengar, E.R.R., Reddy, M.P. 1994. Crop Response to Salt Stress: Sea Water Application and 

Aspects. In Handbook of Plant and Crop Stress. New York: Marcel Dekker Inc. 

Jumin HB. 1989.  Ekologi Tanaman Suatu Pendekatan Fisiologi. [Plant Echology, A 

Physiology Approach]. Jakarta : Rajawali Pers. [Bahasa Indonesia] 

Kramer, P.J. 1983. Water Relations of Plants. Orlando: Academic Press Inc. 

Levitt, J. 1980. Responses of Plants to Environmental Stresses. Vol. II. New York : Academic 

Press. 

Mengel, K., & Kirkby, E.A. 1987.  Principles of Plant Nutrition. Worblaufen-Bern : 

International Potash Institute. 

Moons, A.G.B., Prinsen, E., von Montagu M, van Des Straeten D. 1995.  Molecular and 

physiology response to abscisic acid and salt in roots of salt-sensitive and salt tolerant 

indica rice varieties.  Plant Physio, Vol.107, pp.177-186. 

Pessarakli, M. & Szabolcs, I. 2011. Soil Salinity and Sodicity as Particular Plant/Crop Stress 

Factors. In: Handbook Of Plant and Crop Stress. Boca Raton: CRC Press Taylor & 

Francis Group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Page 437 
 

 

 

IDENTIFICATION OF PLANT SPECIES AND PHYTOCHEMICAL CONTENTS IN 

MEDICINAL PLANTS USED IN COMMUNITIES AROUND KLABAT, NORTH 

MINAHASA 

 
Sherly Eva Nonke Kaunang1*, Mokosuli Yermia Semuel1,2 

1Departement of Biology, Faculty Mathematics and Natural Science, State University of Manado,  

Minahasa, Indonesia 
2Laboratory Bioactivity and Molecular Biology, Faculty mathematics and Natural Science, State University of 

Manado, Minahasa, Indonesia 
* labbiomolunima@gmail.com  

 
Abstract 

North Sulawesi is one of the central transition area biodiversity of flora and fauna in Indonesia. Thus 

many endemic species of plants are found worthy in bioprospecting for better utilization in the field of 

medicine, agriculture as well as a model plant in learning. Klabat mountain is the highest mountain in 

North Sulawesi with very high plant diversity. Communities around the mountain Klabat have known 

for a long time the use of medicinal plants and medicinal plant knowledge is passed down from 

generation to generation. This research aimed to inventory the medicinal plants used by the people 

around the mountain Klabat, characterize botanical medicinal plants and methods of use as a 

traditional medicine and analyzing the content of plant phytochemical group. The research carried out 

in two stages. First stage is  etnomedikal and botanical studies of medicinal plants and the second 

stage is Analysis of Phytochemicals contents in medicinal plants. The results showed that was found 

38 species of plants used actively by the comunities in 12 villages in three districts around the 

mountain Klabat in North Minahasa. Parts of plants used for medicinal leaves, roots, bark, fruit, seeds, 

pith and all parts of the plant. Dominant habitus medicinal plants are trees and herbasius. Method of 

use of medicinal plants by means of stew and made the ointment. Found 16 types of diseases using 

medicinal plants for treatment. The content of the dominant class of phytochemicals are flavonoids, 

alkaloids, saponins, tannins, steroids and triterpenoids. 

 

Keywords: Medicinal plants, Klabat mountain, phytochemical contents 

 

 

1. Introduction 

Indonesia's tropical forests store about 30,000 species of plants. Of these about 9,600 known 

species of medicinal, but only 200 species have been used as raw materials in the traditional 

medicine industry. Development opportunities cultivation of drugs is still very open broadly 

in line with the development of industrial herbs, medicinal herbs, fitofarmaka and cosmetics 

made from herbs. Medicinal plants according Zuhud (1994) are all types of herbs that are 

known or believed to have medicinal properties, which are grouped into: (1) traditional 

medicinal plants, namely the plant species that are known to have medicinal properties and 

has been used as a traditional medicine. (2) modern medicinal plants, which is a type of plant 

that has been scientifically shown to contain compounds / bioactive medicinal ingredient and 

its use can be justified medically and (3) the potential medicinal plants, ie plants that allegedly 

contains a compound / ingredient bioactive medicinal , but has not been proven scientifically-

medical or use as traditional medicine still be traced. Medicinal herbs are medicinal herbs that 

relieve pain, increase endurance, kill germs and repair the damaged organs as well as 

inhibiting the growth of tumor and not the norm such as cancer. 

Utilization of medicinal plants as old as the human civilization. Plants are shed 

phytochemicals that have a million benefits including to cure various diseases. Ability 
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dispensing medicinal plants and herbs is a legacy hereditary and deeply entrenched in 

Indonesian society. Plants which are the raw materials of traditional medicine are spread 

almost all over Indonesia. Utilization of plant parts such as roots, stems, bark, leaves, flowers 

and fruits as a source of drugs for various diseases has been going on for generations in 

Indonesia. Indonesian society relies on traditional medicine by utilizing the parts of plants that 

developed into etnomedikal culture for centuries. Etnomedikal development in Indonesia due 

to the biodiversity of flora and fauna in Indonesia is very large. Geographically Indonesia is 

an archipelago, made up of various tribes then had a diverse etnomedikal anyway. 

Etnomedikal a wealth of potential that should be developed in order to improve the welfare of 

society. Many modern drugs are derived from plants that were originally discovered through 

the use of traditional. Utilization of traditional medicine is generally preferred in order to 

maintain health or preventive although some effort as the treatment of a disease. Some 

examples of drugs from plant materials including anti-cancer drug (padophyllatoxin, 

vincristine, vinblastine, taxol), antimalarials (quanine and artemisin), cardiac tonic (gigoxin) 

and fever medication (aspirin). Especially for anticancer drugs NCI (National Cancer 

Institute) has screened approximately 114,000 plant extracts from 1960 to 1982 and found 

about 35,000 plant samples have anticancer activity. In 1991 approximately 28,000 plant 

samples from around the world have been collected since it has anticancer activity. 

Approximately 62% of the 87 types of anticancer drugs derived from natural materials 

(Cragg, 1993; Mokosuli, 2008). 

From year to year the phytochemical research and its derivatives continues to grow along with 

the return to nature (back to nature). The pharmaceutical industry's current focus on 

developing medicines and cosmetics derived from plants. Tropical countries become a source 

of pharmaceutical raw materials are vital. Along the recommendation in the medical world 

that directs the prevention and treatment of diseases of natural materials and the success of 

Asian countries to develop traditional medicine such as Indonesia, China and Korea. Less 

than 1% of tropical plants have been tested to be obat.Sekitar 25% development of modern 

medicine is derived from a tropical plant (Kong et al, 2003). 

The development of traditional medicine into the dosage form or as a raw material 

fitofarmaka for the pharmaceutical industry can raise the economic value of medicinal plants 

that are still allowed to grow naturally or not cultivated intensively. The limitations of 

traditional medicines in Indonesia today is still a lack of scientific research on the 

phytochemical profile, biochemical activities that support an understanding of the workings of 

traditional medicine in the human body that should be developed. Whereas traditional drug 

development is promising in improving the economy of the community who are etnomedikal 

utilize other types of traditional medicine in an area. 

North Sulawesi can be described as a green tropical forests (tropical evergreen forest) which 

includes various types of vegetation such as swamps and mangrove forests, coastal forests, 

forests pamah / lowland, lower montane forests, mountains and forests. North Sulawesi 

Province Forest Area, defined by the decree of the Minister of Forestry No. 452 / Kpts II / 

1999 dated June 17, 1999 is of ± 1.61507 million hectares. The forest area covers 58.8% of 

the area of North Sulawesi province with a maximum of 757 mm rainfall per year and a 

minimum of 135 mm rainfall per year thus forests of North Sulawesi is one of the tropical rain 

forest in Indonesia (Forestry Department, 2002). 

Klabat mountain is the highest mountain in North Sulawesi with vast forest areas adjacent to 

settlements. In addition, the history of Minahasans noted Klabat area around the mountain is 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Page 439 
 

one of the early civilization or early settlement area in North Sulawesi ground. Thus the North 

Minahasa community has known medicinal plant since a very long time. Klabat forest is one 

of the protected forest area in North Sulawesi is located in North Minahasa district, is the 

habitat of various animals (Kauditan, 2009). There are about 40% of the forest area has been 

damaged due to destruction by illegal logging by humans (MUC, 2009). Nevertheless, there is 

potential for potential medicinal plants that have not been studied and unknown scientific 

name. Biodiversity of plants and utilization of medicinal plants by the community of North 

Minahasa, especially villages around the mountain Klabat can be developed into a botanical 

teaching materials. 

This study aims to obtain scientific data on botanical characteristic species of higher plants 

that have the potential drug in the slopes Klabat, North Minahasa. Obtain scientific data 

utilization plant species found in etnomedikal and its bioactive potential. Find your profile on 

the drug potentially bioactive plant species used etnomedikal surrounding community as a 

medicinal plant. Getting the initial pharmacological toxicity screening potential medicinal 

plant extracts in plant species used etnomedikal surrounding community as a medicinal plant. 

2. Materials and Methods 

2.1. Place and Time Research 

The research was conducted in 12 villages. Six villages located in the district Dimembe, three 

villages in the districts Airmadidi and three villages in the district Kauditan, North Minahasa, 

North Sulawesi Province, Indonesia. Research carried out for six months. 

2.2. Equipment and Materials 

Samples of plants, among others, stems and roots or whole plants. Materials used include: a 

sample bag, label, ethanol, n-hexane, reagents wagner, perekasi dragendorf, reagent meyer, 

HCL, sulfuric acid, cloroform, FeCl3, stationery. Tools used include: tool Phyrex glasses, 

blender, Carl Zeis Stereomicroscop EVO 40, a digital microscope hirox 3-D, Rotary 

evaporator Heidolp, Spectrophotometer UV - Vis Parkin Elmer, eppendorf centrifuge, digital 

cameras, stationery and books of determination. 

2.3. Research Procedure 

2.3.1. Study of Etnomedical Plants  

Identification of plant species is done by the local name derived from observations and 

interviews with local people, the results are then identified scientific name. Unknown plant 

species scientific name, identified in the Laboratory of Biological Science Faculty of 

Mathematic and natural Science, State University of Manado. Ethnodirected sampling method 

of data collection of medicinal plant materials based on knowledge of a community or ethnic 

used in this study. According to Friedberg (1993), one of the approaches that are considered 

more can reveal the system of public knowledge about medicinal plants, ways of treatment, 

the use of techniques of medicinal plants and other aspects related to public health is etnosain 

approach. Ethno-directed sampling method has several advantages in the study of medicinal 

plants. This approach is suitable to apply in Indonesia, because Indonesia has a rich 

biodiversity and culture are quite high. 

2.3.2.  Phytochemicals Analysis of Etnomedical Plants  

Phytochemical analysis using methods Harborne (1996) with modifications: 
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a. Test alkaloids. A total of 0.1 grams of extract were added 3 ml of chloroform and 3 

drops of ammonia. Chloroform fraction was separated and acidified with 10 drops of 

2 M H2SO4 acid fraction is taken, then added Meyer and Wagner reagents. Presence 

of alkaloids characterized by the formation of a white precipitate by pareaksi Meyer 

and brown precipitate by Wegner reagents. As a comparison using tapak darah plant. 

b. Test saponins and flavonoids. A total of 1 gram of extract included in the beaker is 

then added 100 ml of hot water and boil for 5 minutes, then filtered and the filtrate 

was used for testing. Whipped saponin test performed with 10 ml of the filtrate in a 

closed test tube for 10 seconds and then left to stand for 10 minutes. Presence of 

saponins is shown by the formation of froth / foam stable. A total of 10 ml of the 

filtrate were added 0.5 grams of magnesium powder, 2ml of alcohol carbohydrates 

(HCL mixture of 37% ethanol and 95% in the ratio 1: 1) and 20 ml of amyl alcohol 

is then shaken strongly. The formation of red, yellow and orange in the lining of 

amyl alcohol showed flavonoids. 

c. Tanin test. A total of 0.1 grams of the extract was added 2 mL of water and then 

boiled for a few minutes. Then filtered and the filtrate was added 1 drop of FeCl3 

1% (w / v). Dark blue or greenish black showed the presence of tannins. 

d. Test Triterpenoid and steroids. A total of 0.1 grams of extract plus 2 mL of 30% 

ethanol and then heated and filtered. The filtrate was evaporated and then added 

ether 1: 1. Ether plus Lieberman Burchard reagent (3 drops of acetic acid anhydride 

and 1 drop of concentrated H2SO4). Red and green colors indicate the presence of 

triterpenoids and green colors indicate the presence of steroids. 

2.4  Data Analysis Techniques 

The data in this study are: a) types of medicinal plants and methods of their use by the public 

research location; and b) the content of phytochemical group. Data were analyzed 

descriptively. 

3. Result and Discussion 

3.1. Result 

Studies utilization of medicinal plants by the community made on 12 villages around Mount 

Klabat of North Minahasa. A total of six villages located in the district Dimembe, district 

Airmadidi three villages t and three villages in the district Kauditan. Surveys and 

identification of medicinal plants is done in native recommended by village leaders (local 

name : Hukum Tua) on the research locations. Six villages in the districts Dimembe is 

Matungkas, Laikit, Dimembe, Warukapas, Tatelu, Wasian and Klabat. Three villages in the 

district Airmadidi are Sukur, Saroinsong and Airmadidi. Three villages in the district 

Kauditan are Tumaluntung, Treman and Kauditan (Figure 1). 

 

 

 

 

 

 

Figure 1. Location Study of Medicinal Plants in Three District of 

around Mount Klabat, North Minahasa. 1. District of Dimembe, 2. 

District of Airmadidi and 3. District of Kauditan (Source of map : 

http://www.minutkab.go.id) 

http://www.minutkab.go.id/
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Medicinal plant specimens obtained in each location made hereinafter vouchers collected 

biological laboratory (Figure 2). Class of phytochemical content analysis results, it is known 

that the medicinal plant contains alkaloids, flavonoids, saponins, tannins, steroids and 

triterpenoids with different intensities content (Table 1). 

 

 
Figure 2. Example of Plant Specimen Collection from the village research sites 

In terms of habitusnya, medicinal plant species are grouped into six types: herbaceous habitus, 

lianas, shrubs, trees, shrubs, and bamboo. Habitus with the highest number of species of 

medicinal plants are herbaceous trees later. While habitus shrubs found only one type of plant 

(Figure 2). 

 
Figure 3. Diagram Based Medicinal Plant type habitus 

 

Based on plant parts used, medicinal plant species are grouped into 10 types of seeds, leaves, 

roots, stems, bark, fruit, pith, bark, buds, roots, fruit, and complete plants. Most parts of the 

plant used as raw material for medicine is the leaf (22 species of medicinal plants) (Figure 3). 
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Figure 3. The part of the plant used as raw material for medicine 

Based on the information society, the kinds of plants existing drugs can be grouped into 16 types of 

diseases / use. Judging from the number of plant medicine, disease groups / highest usage cancer, skin 

and malaria. On the other hand the lowest was for maternity and pregnancy (Figure 4). 

 
Figure 5. The number of species of medicinal plants is based on the type of disease 

3.2. Discussion 

Geographically Minahasa north is between 124 ° 40 '38.39' '- 125 ° 15' 15.53 '' BT and 1 ° 17 

'51.93' '- 1 ° 56' 41.03 '' LU. North Minahasa tend to wet tropical climates where in the month 

of May to October is the dry season and the month of November to April is the rainy season. 

The average temperature or the air temperature in the coastal area is the range of 28-31 ° C, 

and in the residential area of the plains around 27-30 ° C. These climatic conditions and 

topography as well as to describe the state of North Minahasa regency as a fertile area and 

potentially great for the development of centers of production of food crops, horticulture, 

plantation and forestry (http://www.minutkab.go.id). 

North Minahasa people still use medicinal plants to treat various types of diseases. However, 

public knowledge about medicinal plants are not inherited thoroughly on younger generations. 

Knowledge of medicinal plants and how to use it or who become informants in this study 

were people who had been outstanding for more than 50 years. Some species of medicinal 

plants are already cultivated in the garden or yard but not done extensively or simply planted 

without regular maintenance. Medicinal plants used 65% still depend on nature. When 
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medicinal plants generally require people who have medicinal plants, giving to those in need 

without asking for a fee. 

Most parts of the plant used as raw material for medicine are the leaves. Initially ancient 

people of North Minahasa use the leaves of plants based on indigenous knowledge and trial 

and error. Leaves a plant organ that plays a role in the process of photosynthesis. Thus the 

cells in the leaf tissue has a lot of raw materials for the formation of secondary metabolites. 

Secondary metabolites in plants that treat disease activity. Therefore medicinal properties of 

plants known to the public based on experience and heritage from generation to generation. 

Besides the leaves, also found other organs ie bark, roots and tubers. 

As a mountain slope area wet tropical climate, most of the plants that grow in North Minahasa 

around Mount Klabat berhabitus trees, herbs and lianas. Therefore many traditional medicinal 

plants used berhabitus tree and herbaceous communities. Methods of use of parts of the plant 

as a medicinal ingredient dominant with stew method. In addition to the stew, also by means 

of ground and make ointments. Methods stew at high temperatures may damage the active 

compounds in medicinal plants thus reducing the pharmacological effects (Mokosuli, 2008). 

The use of medicinal plants based both on the type of disease prevalent degenerative diseases, 

infectious diseases and diseases caused by metabolic disorders. In this study found many 

types of plants for the treatment of malaria, yet malaria cases in North Minahasa is low for the 

region of North Sulawesi. Malaria was once a frightening disease in this area around 1940 so 

people know a lot of plants that are used as a source of the malaria drug. 

Physiological and pharmacological influence on the plant caused by the content of the active 

chemical compound which is generally a result of secondary metabolism of plants. Secondary 

metabolism, among others, to produce compounds phenols and phenolic acids, fenilprofanoid, 

tannins, flavonoids and flavonols, class compounds triterpenoids, steroids, saponins, and the 

class of nitrogen compounds such as alkaloids (Simbala, 2009). Alkaloids have an effect in 

the health field such as antihypertensive and antidiabetic mellitus. In this study, the plants 

used to rnengobati high blood pressure (hypertension) is the avocado (Persea gratissima 

Gaertn), parasites Langsa (Loranthus Sp), gedi (Abelmoschus moschatus), goroho banana 

(Musa Sp), and soursop (Annona squamosa L) While herbs used to treat diabetes mellitus is 

ginger (Zingiber officinale Rosc) and jambolang (Eugenia cumini Merr). All of the above 

plants positive for alkaloids, it can be estimated that the compounds can treat high blood 

pressure there is on the avocado, parasites Langsa, gedi, bananas goroho and soursop. While 

the compounds that are active against diabetes mellitus there on ginger and jambolang. But 

for these things need to be done further research. According to Sakong et al., 2011, tannins 

and flavonoids have antioxidant activity and may inhibit HeLa and Raji cell lymphoma. 

Flavonoids are also active as antitumor compounds, hypo-allergenic, antihepatotoksik, 

cardiovascular and antioxidant (Markham, 1988). Class of triterpenoids can be used as an 

anti-bacterial (James and Dubery, 2009), anticancer, and to treat wounds and inflammation 

(Cai et al., 1992). According to Wadood et. al. (2013), triterpenoida is a compound that is 

active against pecks snakes, diabetes, liver damage, skin disorders and antifungal. 

Triterpenoids have the effect of treatment against malaria. According to Fransworth, (2006) 

saponins can reduce the risk of atherosclerosis due to its ability to bind cholesterol. 

4. Conclusion 

From these results, it was found 38 species of plants are used actively by the public in 12 

villages in three districts around the mountain Klabat in North Minahasa. Parts of plants used 

for medicinal leaves, roots, bark, fruit, seeds, pith and all parts of the plant. Dominant habitus 
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medicinal plants are trees and herbasius. Method of use of medicinal plants by means of stew 

and made the ointment. Found 16 types of diseases using medicinal plants for treatment. The 

content of the dominant class of phytochemicals are flavonoids, alkaloids, saponins, tannins, 

steroids and triterpenoids. 
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Abstract 

Butini fish is very beneficial to the welfare of society as it is a very valuable germplasm for 

communities around the lake and fish consumption is an important economic fish. The purpose of this 

study was to determine the physical-chemical parameters to do with the abundance of fish butini 

(Glossogobius matanensis). This study was conducted over 12 months by using Salue / fishing / rawei 

(long line). Each depths (25, 50, 75, 100 and 150 and 200 meters) are installed one unit Salue. Intake 

of the quality of water and fish samples conducted at any depth on the same day. The difference of 

water quality parameters value in each zone, analyzed with range analysis. Principal components 

analysis (PCA) was run to determine  the relationship between water quality parameters with Butini 

abundance of male and female. The results showed temperature, pH and  dissolved oxygen content among 

zones  were not significantly  difference (P>0.05)  whereas based on depth it showed significantly 

different (P<0.05).  Male and female fish abundance were highest at a depth of 100 m. Water quality 

parameters did not determine the male and female fish abundance based on depth.  Water 

environmental condition in 100 m deep was considered more stable in supporting life of Butini fish. 

 

Key words : parameters physical-chemical, endemic butini fish, and Towuti lake.   

 

 

1. Introduction 

Lake Towuti, one of the largest in the Malili System (Lake Matano, Mahalona, Towuti, 

Lantoa and Masapi) in South Sulawesi Province, has an area of 560 km2 and a depth of 203 m 

(Haffner et al. 2001). The lake, which many keep various natural resource of distinctive and 

unique fauna. One of the resource of fauna that can be found in this lake is Butini fish. 

This fish is categorized as a wild fish because they have not cultivated and is part of the 

unnown fishery potential in Indonesia.  Butini fish is very beneficial for the welfare of society 

as it is a valuable germplasm for development around the lake as fish consumption and 

economically important. 

Various human activities could damage the state of environmental conditions of Butini fish 

resources and other fish species, and thus can cause a declining of fish populations and 

diversity. Territorial waters are designated as recreation parks, industrial development, dock, 

transportation routes, deforestation and capture fishery that are not exploited environmentally 

friendly. The existence of local Butini fishermen get worse Butini fish resources indicated by 

fewer number of Butini catch using longline fishing gears. 

The factors that cause declining  in fish species to: a) habitat degradation and extinction, b) 

pollution, c) the introduction of exotic fish and d) commercial exploitation (Moyle and Leidy 

(1992)(couldn’t find in reference). In addition, global climate change is also a threat to the 

survival of fish (Allan and Flecker, 1993). extinction of freshwater fish is estimated to range 

from 78% due to changes in habitat, loss functions as a place to live,  feeding, reproduce and 
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hide cause fish are unable to adapt to changes that occur in the environment. An estimated 

86.2% of freshwater fish threatened are endemic fish (Wargasasmita, 2004).  

Considering the potential aspect of Butini fish to the welfare of society, sustaining their 

population through management of their habitat is necessary to preserve the existence of this 

fish, However,  a reliable  ecological information on their habitat (physical and chemical 

parameters) specially  in Lake Towuti are still limited. Due to this fact, assessing  the 

environmental parameters of Butini’s based on different depths in Lake Towuti is needed to 

provide basis data dan information for the determination of policy management and utilization 

of aquatic resources for the sustainability of Butini stock to sustainable. 

2. Materials And Methods 

Study was conducted in Towuti Lake, located in South Sulawesi province, sampling was 

carried out every month for 12 months, with a descriptive method. Three study zone (A,B, 

and C) were set up based on bathymetry (Anonymous, 1951).   Zone A: extends from the 

shores of Lake (Village Timampu), represented  as high public activities such as sawmill 

(sawing wood), fishing, irrigation and agriculture to Loeha Island (an island in the middle of 

the lake). Zone B: extends near the inlet (Tominanga River from Lake Mahalona) to Loeha 

Island. Zone C: extends from near the outlet Loeha Island (Hola-hola River). Research station 

and zoning can be seen in Figure 1. 

Fish sampling was conducted every month in each zone and at various water depth, 25, 50, 

75, 100, 150 and 200 m, using five units of longline (“salue”) with various hook number, 8, 

10, 12, 14 and 16 of 40 respectively. The distance between thorn was  5 m, It mean one unit 

salue consited of 200 hooks. 

 
Figure 1. Research station in Lake Towuti 

Description : 

Zone A  : (extends from the shores of Lake, sawmill waste settlement to the island center  of the lake )  

Zone B  : (extends from inlet to the middle of the lake island) 

Zone C  : (extends from the middle island of the lake to the outlet)  

Water samples were collected in each depth at each using   van Dorn Water Sampler with 

three liters capacity. Parameters measured were: temperature using a reversed thermometer 

(Reversing protected thermometer), and pH and dissolved oxygen using water quality checker 

Rainfall and water level data were gathered  from secondary data from PT. Inco, Sorowako, 

South Sulawesi. 
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The difference of water quality parameters value in each zone, analyzed with range analysis. 

Principal components analysis (PCA) was run to determine the relationship between water 

quality parameters with Butini abundance of male and female.  

3. Results And Discussion 

3.1. Environmental conditions of Towuti Lake 

Environmental conditions of water or habitat is essential for the existence of organisms in a 

particular area. Distribution of populations of organisms can occur due to environmental 

conditions and state of the population itself (Kendeigh, 1980).  

The highest fluctuation of water temperature, pH value and dissolved oxygen were recorded in 

zone B  with their value in the range of  27.0 oC - 30.5 oC , 7.78 to 8.65,  and 4:28 - 6.65 mg/L. 

it may related to the inflowing water to this zone since B zone was an inlet of the lake.. 

Compare to other water depths, temperature at 25 m depth varied, from 25.9 oC to 30.5 oC. This 

is thought to be influenced of water run off.  Whitten et al. (1987) mentioned that temperature 

of Lake Towuti was   23°C -30°C, and according to Hartato et al. (1996)  the average 

temperature of the lake reached 26.74 ° C during dry season and  28.93 oC during rainy season. 

According to Nasution (2004)  range temperature of Lake Towuti from March 2002 to April 

2003 are 27.2 oC - 31 oC, while according to Haffner et al. (2001) that Lake Towuti including 

isothermal. 

Temperature usually decreases with increasing water depth, but not for  Moat, Towuti and 

Matano lakes showing similar temperature in all water depths (Figure 1). This could relate to 

the effect of tectonic process since  those three  lakes were located  nearby the active tectonic 

regions, Anonymous, 1980 in Whitten, et al 1987). 

The water temperature will determine the activities and life processes of fish, such as 

respiratory, reproductive and growth, the influence of oxygen saturation in the water. Each 

species has a limited optimum for growth. High range of temperature fluctuations can cause 

physiological disorders in fish that may cause susceptibility to disease and even death. 

According to Boyd and Kopler (1979) the optimum temperature for growth of fish in the 

tropics ranges between 25 oC - 30 oC. 

  
Figure 1.  Average temperature based on the zones (A, B and C) and depth in Lake Towuti 

Water temperature regulate the metabolic processes of living organisms in the water,such as  

fish. Fish categorized as  i cold-blooded animals in which metabolic processes are influenced 
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by water temperature.  Cold waters fish their metabolic processes are  slower  than warm  

waters fish thus their  growth and development are much sluggish  

Temperature affects the solubility of gas in water. The solubility of gas tend to increase with 

decreasing water temperature  The heat comes from the sun and the air temperature around 

the lake affect the temperature of the water. Under normal weather conditions, temperature in  

the surface water (upper layer) is usually higher than that in bottom waters (bottom layer)  

temperature . The existence of temperature stratification inhibit the mixing process between 

those two layers of water. 

An event where the  mixing between  thos two layers is called a turnover event (in the lake) 

and up  welling (at sea). Turn over and upwelling events occur due to rapid temperature 

changes in water level caused by wind or rain, so the surface water becomes colder than the 

bottom waters. Temperature can also be a trigger factor in fish spawning because influence of 

hormones in the body of fish. 

Mironova (1977) stated that some fish subjected to a process of gametogenesis is influenced 

by temperature. Spawning level as Tilapia mosambicus  increases with increasing temperature 

of 28-31 oC. In 2-4 year olds Milk fish (Chanos-chanos) kept in cages, with average annual 

temperature ranged  from 25 to 32 oC,   gonads maturity and spawning period  were lasted for 

18 months (Lacanilo and Marter, 1980).  

Water acidity  (pH) in each zone and depth ranged from 6,0 to 8.7. At 25 cm depth, water pH  

ranged from  6,0 to 8.7. It may resulted of the effect of activities in the terrestrial. At a depth 

of 200 m, there was small fluctuation on water pH due to  less affected of  terrestrial  

activities of land and it only resulted from activities of organism that exist in this depth 

(Figure 2).  

   
Figure 2.   Average water acidity (pH) based on the zones (A, B and C) and depth in Lake Towuti 

Variation in water pH value can be used as one indicator of water quality. The highest pH, 

7.8,  at 75 m depth of zone B in May and June related to high rainfall. During rainy season, 

water closed to the edge of the lake was very turbid due to the eroded soil particles, and it  

increased surface  water pH The lowest pH values occurred in September when water levels 

receded due to dry season. 

According to Hartato et al. (1996), the average water pH of Towuti Lake  in dry and rainy 

season was 7.85 and 8.40. According to Swingle (1968), generally a pH in natural waters 
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ranging from  4.0 - 9.0, while the tolerance limits of fish are usually between 4.0 - 11.0. 

Pescod (1973) mentioned that the water pH ideal for cultivation ranged from 6.5 - 8.5.  

Dissolved oxygen content varied broadly and it ranged from 0.15 - 6.60 mg/L.  The highest 

oxygen was recorded at 25 m depth, 6.65 mg/L, while the lowest one was at 200 m depth , 

0.15 mg/L (Figure 3). 

  
Figure 3. The range of dissolved oxygen (DO) based on depth in Towuti. Lake 

High oxygen content in the surface water was resulted of oxygen diffusion from the 

atmosphere and phytoplankton activities as sunlight was more abundant than in the bottom 

layer. Dissolved oxygen in the waters of Lake Towuti was still in tolerable range for  Butini 

life.  

Oxygen content in Lake Towuti according Hartato et al. (1996) in the dry season and  rainy seasons 

was  6.99 mg/L and  7.21 mg/L respectively. Other study by Haffner et al. (2001) in Matano Lake, 

the oxygen content at depth  590 m depth ranged from 1.9 to 7.0 mg/L, whereas Awalina (1995) 

noted that in the same lake  oxygen content ranged from 3 - 8.2 mg/L. In addition, Nasution (2004) 

found the  oxygen content in  Towuti Lake from  March 2002 to April 2003 were  3.0 - 7.5 mg/L. 

Concentration of dissolved oxygen in healthy aquatic environment should be in the range of 

6-8 mg/L (Swan, 1997). Welch (1980) stated that the dissolved oxygen in waters that are ideal 

for fish growth should be greater than 5 mg/L. If the oxygen in the range of 4-5 mg/L fish can 

still survive but growth is inhibited. However, in conditions that are less than 3 mg/L can 

cause death in fish (Swan, 1997). Dissolved oxygen levels low or too high can cause 

physiological disorders in fish, which in turn can cause death. The amount of oxygen needed 

by fish depends on fish size, oxygen consumption, fish activity and water temperature. 

Djadjadiredja and Djangkaru (1980) said the life of freshwater fish in intensive aquaculture 

would be better if the dissolved oxygen content of more than 5 mg/L. Dissolved oxygen 

concentration changes can be caused by the process eutrophication in one hand it is necessary 

supply of nutrients to plankton as food for fish, but on the other hand causes a change in 

environmental conditions of water in the form of decreasing in .dissolved oxygen  

Dissolved oxygen is the aspect of water chemistry is most important to fish. Odum (1972) 

said that, dissolved oxygen in water is a main factor for the metabolic processes in aquatik 

animals, it directly affects the growth of fish and other aquatic organisms. Oxygen is 

relatively difficult to dissolve in water and in environments often differ, so it can be a limiting 

factor for aquatic biota. Tolerance of fish to various dissolved oxygen in water varies 
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according to the type of fish. In general, fishes that have additional respirator such as catfish, 

carp, tambakan and others are more resistant to oxygen deprivation (Welch, 1980). 

Statistical test through the analysis of variance showed that there were no significant different 

on temperature, pH and dissolved oxygen  in each zone (A, B and C) (P<0.05), but bot 

between water depth (P>0.05).  

Monthly rainfall in Towuti Lake indicated that the highest rainfall was occurred in April, 

610.3 mm, and there was a pattern that  rainfall was recorded from December to March with 

the peak in April. Rainfall fluctuations in October slightly increased compared to in 

September and November. The lowest rainfall was recorded in September 1.2 mm, Although 

this study area was  considered as very low rainfall, storm runoff from the rain was  quite 

high.  

Water level in Lake Towuti fluctuated considerably following the seasons., It tend to  decline 

from May 2006 to April 2007, fluacted from  July to December 2006 and increased in April 

2007 (Figure 4b). This may related to less rainfall from May to December caused decreasing 

in water level.  

 
Figure 4. Graph of average rainfall (a) and water level (b) every month in Lake Towuti (Source: 

PT.INCO) 

In rainy season,  run off of pollutant  originating from surface flow around the lake is always 

correlated with the spatial use of land around the lake. Incoming rain, increasing water level 

combined with low conductivity stimulate the repair process and lead the process of 

gametogenesis in fish spawning in South America Gymnotoid, Eigenmannia virescens 

(Kirschbaum, 1979). 

According Schwassman (1980) final maturation of gonad formation process  mostly 

associated with rainfall  and flood . In natural conditions development of fish gonad is very 

influenced by environmental factors, of which environmental signals such as, rainfall, 

temperature changes and the substrate through the hypothalamic-pituitary axis will trigger the 

development of gonads and spawning (Liebarman, 1995). 

Statistical analysis using principle component analysis conducted on the correlation matrix 

between water quality and abundance of male and female butini fish in Towuti Lake indicated 

that , by  two main axes of F1, F2 (Figure 5), Each axis had the largest characteristic root of 

70.14, 28.36, which contributed 89.50%. The correlation between variables on axis 1 and axis 

2 showed that the dissolved oxygen and temperature variables were  important in making 

positive F1 axis with variable coefficient of 0.76, and 0.97, while in male and female Butini 

fish had a negative role in the formation of F1. This showed that the depth of 25 and 50 m 
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were affected by temperature and water pH, while the depth of 100 m gives an indication for  

the high  abundance of male and female, thus depth of 100 m was the habitat of Butini as 

environmnetal condition at this  depth was  considered more stable in supporting the growth 

of Butini fish. 

 

 

 

 

 

 

 

 

 

Figure 5. Water quality relationships with male and female butini fish (G. matanensis) abundance  based 

on the depth in Lake Towuti 

Male and female fish abundance based on depth was  not determined by the parameters of water 

quality. Henderson (1985) said that a variety of fish are more likely to find a suitable natural 

habitat. If the habitat environment changes, the fish will try to find a habitat similar to their natural 

habitat and if not find the fish will try to adapt. If the environment or water quality continues to 

supply pressure on the population, abundance and distribution of fish will change. 

In the temporal correlation matrix between the characters showed  the distributing water 

qualities in  two main axes F1 and F2,  each of them had  the largest characteristic root that 

were 58.29% and 40.21%, which contributed 98.50%. The correlation between variables on 

axis 1 and axis 2 showed that the pH variables considered important in making positive F1 

axis with a value of 21% in May and June. In the meantime, dissolved oxygen, temperature 

and abundance of male and female have a negative role (Figure 6). 

    
Figure 6. Water quality relationships with male and female butini fish (G. matanensis) abundance  based 

on time in Lake Towuti 
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For the formation of F2 axis  temperature variable in January and February represented  to  83 

and 84%, and the abundance of male and female Butini fish at 50% respectively. These results 

revealed that, in January and February the abundance of male and female Butini fish were 

influenced by water temperature was 50%. It mean  that the abundance of fish was still 

influenced by other environmental factors have an important role to  Butini fish abundance 

beside of water quality parameters. 

4. Conclusion   

1. Towuti Lake was characterized by   homogen  temperature across the waters, 28 oC, 

with average water pH of 7.8, and dissolved oxygen content slightly different based 

on the depth (3 - 5 mg/L). 

2. Temperature, pH and  dissolved oxygen between zones were not significantly  but not 

between water depth. Male and female Butini abundance were highest at a depth of 

100 m. Water quality parameters did not determine the male and female Butini 

abundance but it mostly effected by depth.  Water environmental condition in 100 m 

deep was considered to be more stable in supporting life of butini fish. 

References 

Allan  J.D and Flecker, A.S.  1993.  Biodiversity conservation in running waters.  Bio Science 

43:32-43. 

Awalina. 1995. Karakteristik parameter fisikokimia yang berpengaruh terhadap profil 

beberapa logam berat di Danau Manato Sulawesi Selatan [Characteristics of 

Physicochemical Parameters That Affect The Profiles of Some Heavy Metals in 

Manato Lake South Sulawesi]  Litbang Limnoteknologi Pengelolaan Danau. p 1-14. 

[Bahasa Indonesia] 

Boyd C.E., Kopler, E.L. 1979. Water quality management in Pond fish culture.  research and 

development series No. 22.  International centre for aquaculture, agriculture 

experiment satation, Auburn University, Alabama. 30 pp. 

Haffner G.D., Hehanussa, P.E., Hartoto, D.I. 2001.  The biology and physical processes of 

large lakes of  Indonesia : Lakes Matano and Towuti. In M. Munawar and R.E. Hecky 

(eds.). The great lakes of the world (GLOW): Food-web, health, and integrity, 

Netherlands. p 183-192. 

Hartoto  D.I., Awalina. 1996. Some physico-chemico limnological characters of lake Matano 

and Towuti as the set points for their conservation management.  Litbang 

Limnoteknologi Pengelolaan Danau. P. 1-13. 

Henderson  P.A.  1985.  An approach to the prediction of temperatue freshwater fish 

communities.  The fish society of britiesh island.  Jurnal fisheries biology No. 27.  

London. 

Kendeigh, S.C. 1980. Ecology with special reference to animal and man. Prentice-Hall India.  409 

p. 

Kirschbaum F.  1979.  Enviromental factor control the periodical reproduction of tropical 

electric fish.  In fish Physiology Editied by W.S. Hoar and D.J. Randall. Pp 65-114.  

Academic press, New York. 

Lacanilo,  F.L., Marte, C.L. 1980.  Sexual maturation of milkfish in floating cages. Asian 

Aquaculture 3:4-6. 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Page 457 
 

Liebarman E. 1995. A guide to the application of endocrine technique in aquaculture. Argent 

laboratories press 40 p. 

Mironova,  N.V.  1977.  Energy expenditure on egg production in young Tilapia mossambica 

and the influence of maintenance condition on their reproductive intensity.  Journal 

Ichthyology 17:627-633. 

Moyle, P.B.    Cech, J.J.  1988.  Fishes, An Introduction to ichthyology. Engelwood Cliffs. New 

Jersey.  USA.  559 p. 

Nasution S.H. 2004. Distribusi dan perkembangan gonad ikan endemik Rainbow Selebensis 

(Telmatherina celebensis Boulenger) di Danau Towuti, Sulawesi Selatan [Distribution 

and Gonad Development of Endemic fish Rainbow Selebensis (Telmatherina 

celebensis Boulenger) in Towuti Lake, South Sulawesi]. Postgraduate School, Bogor 

Institute of Agriculture.:Bogor. [Bahasa Indonesia] [Thesis]  

Odum E P. 1972. Fundamental of ecology. W.B. Saunders Co., Ltd Tokyo. 574 p. 

Percod M.B. 1973.  Investigation of rational effluent and stream standards for tropical 

countries.  AIT, Bangkok.  59 p. 

Schwassman  H.O.  1980.  Biological rhythim: Their adaptive significance : In fish physiology 

Edited by W.S. Hoar and D.j. Ranmdall. Pp 65-114. Akademic Press, New York. 

Swan L.D. 1997. A fish farmer’s guide to underatanding water quality. Aquaculture  

extension.  Illinois : Indian sea grant program.   

Swingle, H. S., 1968. Standardization of Chemical Analysis for waters Pond Muds.  FAO 

Fish. Rep. 44 (4) : 397-406. 

Wargasasmita  S.  2004.  Ancaman invasi ikan asing terhadap keanekaragaman ikan asli [The 

Threat of Foreign Fish Invasion To The Diversty of Native Fish].  Proceeding of 3rd 

Fish Seminar, Ichthyology Society Indonesia. Faculty of Fisheries and Marine Science, 

Bogor Institute of Agriculture – Biology Research Center – LIPI and Biological 

Science Research Center, Bogor Institue of Agriculture, 7 september 2004. 15 p. 

[Bahasa Indonesia] [Proceeding] 

Welch  P.S.  1980.  Limnologycal methods.  McGraw hill book company Inc., New York. 381 

p. 

Whitten A.J., Mustafa, M., Henderson, G.S. 1987.  The ecology of Sulawesi.  Gajah Mada 

University press.  Yogyakarta.  777 p. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Page 458 
 

 

 

PIG WASTE PHYTOREMEDIATION THROUGH THE UTILIZATION OF Ipomea 

aquatica 
 

Dany Posumah1*, Tommy M. Palapa1 

1Department of Biology,  Faculty of Mathematics  and Science, State University of Manado,  

Minahasa, Indonesia 
*danyposumah26@gmail.com 

 
Abstract 

phytoremediation  technology is one way of utilizing plants to cope with the problem of pollution  

caused by industrial sewage farm. Ipomea aquatica can be used to solve the problem of water 

pollution because plants have the ability to process waste, be it in the form of heavy metals, organic 

and inorganic substances. The purpose of this research is to find out the effect of bioremediation  

Ipomea acuatica to the physical-chemical content on the pig waste in Tomohon. This research was 

conducted in of the pig farm in Southern Tomohon. It utilized RAL, which biomass factor of Ipomea 

acuatica acted as an independent variable based on three level on threatment such as yaitu W0 (0 Kg) 

as control,  W1 (0,5 Kg),  W2 (1,5 Kg), each level repeated three times and twice for the result of the 

research; they are on the threatment of the 4-days-after-planted and of the 10-days-after-planted. On 

the 4-days-after-planted threatment it showed that the difference of biomass factor affected on 

reduction the NH3 .With best threatment on W2, not degradate the BOD and COD content yet ( Sig. > 

0,05). Then on the 10-days-after-planted threatment, it showed that the difference of biomass factor 

affected on reduction BOD ,  with best threatment on W2 as well, but not on NH3 and COD content 

(Sig > 0,05). The summary of this research is that Ipomea acuatica can be utilized as bioremediation 

agent because of its ability to degradate the level  of pollution that came from pig farm. 

 

Keywords : biomass, bioremediation, Ipomea aquatica, pig waste 

 

 

1. Introduction 

Farm venture is one of the human activities undertaken in the framework of the provision 

of nutritional food especially meat source and also for economic improvement breeder. Hog 

farms in North Sulawesi is one of many efforts undertaken. The business is growing rapidly, 

as the population which resulted in an increased demand for pork consumption needs by the 

society. Based on the results of observation by the author, at the end of 2010 pig populations 

in North Sulawesi reached 345.926 where the largest populations are found in three areas of 

the city. the Regency of Minahasa Regency 96.727 tail, Tomohon 71.695 tail, and tail 51.298 

Sangihe District, while for level of population density of cattle pigs, Tomohon ranks first, 

followed by regency Minahasa and then Sangihe (Department of agriculture official data 

Province 2012). Specifically for population numbers of pig in Tomohon based on data from 

Department of agriculture and Farm of Tomohon that in December of 2010 most populations 

are in the West Tomohon with a total population of 29.538 tails, followed by North Tomohon 

17.924 tails, South Tomohon with 17.780 tails, East Tomohon 4.137 tails and Middle 

Tomohon with 2.007 tails.  

Kiratikarnkul (2010), said that the average weight of the volume of solid waste and liquid pig 

who discarded every day by the industrial hog farms are 4.2Kg/day per  unit tail cattle. While 

the average content of chemical contained in pig waste based Awawangi (2006), 1,4 % 

Ammonia, nitrate 28,96 ppm, nitrite 59,93 ppm, phosphor 1.18 ppm, total nitrogen 0,48 % 

and potassium 2,24 %. The magnitude of the contentof inorganic nitrogen compounds of 
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waste cattle pigs because the farm animals is only able to absorb and use a small amount 

of nutrients they eat, and each of the nitrogen and phosphorus that are not used by animals for 

the growth of the body excreted in feces and urine. Pigs issued up to 58 percent of 

the nitrogen contained in their feed so that due to the level of the protein that is too high, 

causing the excretion of nitrogen is overload. Nitrogen and phosphorus from pig droppings 

can contaminate surface water and can percolate through the soil into groundwater 

(Kiratikarnkul, 2010). 

In order to anticipate the potential impact of hog farms, needs effort to minimize it that good 

waste by the right regulation from the government by aspect of science and technology in 

order to get a wide range of alternative waste treatment technologies are effective and 

efficient, to reduce the waste of generated farm. One of appropriate technology that is 

expected to be cheaper and simpler is through phytoremediation technology that utilizes 

plants to degrade the amount of waste disposed into the water. Water Cress plant (Ipomea 

aquatica) can be used to fixed the problem of water pollution, it has the ability to process 

waste, even it in the form of heavy metals, organic or inorganic substances (Djenar et al, 

2008; Fox et al., 2008; Hardiyanti, 2007; Shah et al., 2010). 

The purpose of this research is to know how the bioremediation role of water cress against the 

content of Ammonia (NH3), BOD, COD in waste pig in Tomohon. 

2. Research Methods 

The method of this research uses experimental methods using a Complete Randomized 

Design. Where the biomass plant (W) consisting of 3 treatment i.e., 0 Kg (W1),  0.5 Kg 

(W2) , 1.5 Kg (W3), acting is a free variable. Each treatment was done 3 times repeats so 

there are 9 units of treatment. For observations done 2 times in 4 and 10 days After Planting 

(DAP). 

Table 1. The design of the experiment 

Plant Reply 
Biomass 

W0 (0 Kg)  W1 (1 Kg) W2 (2 Kg) 

Ipomea acuatica 

(K) 

1 KW01 KW11 KW21 

2 KW02 KW12 KW22 

3 KW03 KW12 KW23 

 

Table 2. Sketch experiment after randomization 

1                KW01 2               KW11 3              KW03 
4               KW23 5               KW02 6              KW21 
7              KW12 8              KW12 9               KW22 

3. Tools And Materials 

3.1. Tools 

Plastic bucket as a place of media for planting aquatic plants,  The scales with a scale of 1-

10,000 gr, and analytical scales,  Writing a stationery, Tool HACH DR/2400 for testing the 

content of Ammonia,  pH meter type Lutron PH-211 for pH,  Incubator, The heater and 

others.  

3.2. Materials  

Liquid waste hog farms as waste, Ipomea aquatica, Aquades, chemicals for analysis samples. 
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4. Research Results 

Table 3. Preliminary analysis Results against the table content of NH3, TSS, pH, BOD and COD in waste 

water farm. 

No Parameters S Units Result Testing method Quality standart  

1 TSS mg/l 650,00 06-6989.3-2004 100 mg/l 

2 pH  - 7,08 06-6989.11-2004 6-9 

3 BOD mg/l 485,00 06-6989.72-2009 100 mg/l 

4 COD mg/l 680,00 06-6989.27-2009 200 mg/l 

5  (N-NH3) mg/l 41,25 Method 8038 Nessler method/hach 25 mg/l 

The results of the test liquid waste Treatment after using hog farms water cress In 4 days 

After Planting. 

4.1. Ammonia 

 

Figure 1. The average content of NH3 (mg/l) after the treatment plant biomass 

From the results analysis of the content of ammonia contained in waste pig after being 

given the treatment plant biomass can be seen in the picture above that at 4 DAP observations 

the average content of ammonia has decreased due to the treatment of biomass plants where 

the greater biomass treatment plants can reduce the content of ammonia in waste. After 

analyzed in the variance by using  SPSS 16, indicating that the treatment significantly 

influential on biomass extent α of 0.05.  Next to find out the difference of each treatment was 

continued with test LSD and Duncan test. Result of LSD and Duncan suggests that treatment 

control (0 Kg) do not differ markedly with biomass treatment 0.5 Kg (Sig 0.14 > 0.05) but 

different biomass treatment against real 1.5 Kg (Sig 0.003 < 0.05). As for the treatment of 

0.5 Kg of different real against treatment 1.5 Kg can be seen in table LSD where Sig. 

0,024<0.05 or on Duncan value of treatment that are on a different subset. On the observation  

results of the content analysis of the DAP 10 ammonia contained in waste pig after being 

given treatment plants can be seen in the image above that the average content 

of ammonia are experiencing the phenomenon with different treatment in observation 4 DAP 

which is precisely and increase in ammonia content of biomass treatment plant where the 

result of the greater biomass treatment  plant  and increase in ammonia content in waste. After 

further analyzed in the variance by using SPSS 16 shows that biomass treatment had no 

effect, significantly on the extent α of 0.05  So it need not be forwarded with further test. 

4.2. BOD (Biochemical Oxygen Demand) 

On 4 and 10 DAP from the results of analysis of the content of the BOD  in pig  waste  after 

being given treatment  can be seen at the picture above that at 4 DAP observations the 

average BOD content due to decreased plant biomass treatment where the greater biomass 

treatment plants can reduce the content of ammo SPSS 16 , indicating that biomass treatment 

has no effect on the real extent α of 0.05  so the results need not be tested further. 
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Figure 2.  The average content of BOD (mg/l) after biomass plant treatment 

While the results of the analysis content of the BOD  in the pig waste treatment plant biomass 

after being given on 10 DAP, can be seen on the picture above the average content of BOD 

still experienced a decline due to the treatment of biomass plants where the greater biomass 

treatment plants can reduce the content of BOD in waste. After further analyzed in the 

variance by using program SPSS 16, suggest that the biomass treatment effect significantly 

lower levels of BOD on extent α of 0.05. Next to find out the difference of each treatment was 

continued with LSD test and Duncan test result of LSD and Duncan pointed out that the 

control  treatment (0 Kg) different biomass treatment with 0.5 Kg Sig. 0,016 < 0.05) and 1.5 

Kg (Sig.0.002 < 0.05) and on a different subset on Duncan. As for the treatment of 0.5 Kg did 

not differ markedly against the treatment of 1.5 Kg of this can be seen in table LSD where 

Sig. 0,77 > 0.05 or on the value of the treatment of Duncan on the same subset. 

4.3. COD (Chemical Oxygen Demand) 

 

Figure 3. The average content of COD (mg/l) after the treatment plant biomass on 4 and 6 DAP 

From the results of the analysis content of the COD contained in waste pig after being 

given treatment plant biomass can be seen in the image above that at 4 DAP observations the 

average content of COD has decreased due to the treatment of biomass plants where the 

greater biomass treatment plants can reduce the content of ammonia in waste. After further 

analyzed in the variance by using program SPSS 16, suggest that the biomass treatment has 

no effect in the real extent α of 0.05. On the observation 10 DAP  of the content analysis of 

the COD contained in waste pig after being given treatment  can be seen in the image 

above that the average content of COD also suffered a decline due to the treatment of biomass 

crops where crop biomass treatment  greater  the  decline  of COD content in waste. After 

analyzed in the variance by using program SPSS 16 shows that biomass treatment, have no 
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effect in the real against the decline of COD on the extent α of 0.05, So it no need  be 

forwarded test with. 

5. Discussion 

5.1. The Content of Ammonia 

In this study  the biomass of Ipomea aquatica may decrease the high ammonia content 

through the process of bioremediation of waste cattle pigs.  The process of processing 

pollutants in bioremediation, is through some process that is performed by the mikrobia and 

plants according to (Hollerung, 2007; The 2010 Irawanto, Mangkoediharjo, 2010, 

Supradata 2008) is as follows: 

a. Biodegradation in Aerobic/anaerobic metabolic process, is a microorganism that 

effectively removes organic material 

b. Phyto-uptake process and accumulation, accumulation of inorganic materials by the 

plant,  

c. Phyto-stabilization, is the ability of some plants to separate water inorganic materials 

on plant roots. 

d.  Phyto-degradation, the plant can produce enzymes that can break down organic 

materials or inorganic pollutants absorbed from, during the process of transpiration. 

e.  Rhizo-degradation, plant roots are able to perform material absorption of pollutants 

of organic matter degradation results conducted by microbe. 

f.  Phyto-volatilition/evapotranspiration, absorption and transpiration 

Different phenomena that are found through the study is observational treatment 10 DAP, 

where an increase in ammonia content in waste where the greater biomass treatment plants 

then become more ammonia content in waste water. The authors observed that the fact this is 

because plants that serve as the treatment is having the symptoms of decay and some were 

starting to die, thus increasing the content of ammonia is no longer derived from livestock 

waste but from the decay of plant water spinach.  

5.2  BOD and COD 

Research results through treatment   biomass of  ipomea aquatica against swine livestock 

waste overall decline in average levels of  BOD  and COD. The tendency of a decrease in the 

concentrations of BOD and COD, because it is very related to the performance and growth of 

the existing microbe in the waste. This is according to Warmadewanthi (2001), that the 

existence of processes in chemistry and biology through the activity of microorganisms or 

plants (Bioremediation) & dissolved BOD COD can be removed. 

Several things may explain the decline of organic material in the waste of those pigs, 

according to Wood in Tangahu & Warmadewanthi (2001) that the decrease  concentration of 

organic and inorganic materials occurred due to the mechanism of activity of microorganisms 

and plants, through the process of oxidation by aerobic bacteria that grow around the 

rhyzosphere of plants as well as the presence of heterotrophic bacteria in the waste water. 

According to Brix in Khiatuddin (2003), stated that under the surface of the soil, the roots of 

aquatic plants, removing oxygen, so the rhyzosphere zone is formed that is rich in oxygen 

throughout the surface of the hair roots. The flow of oxygen to the roots through the rod after 

diffusion  from the atmosphere through the leaf pores. The opinion was reinforced with 

Supradata (2008) that a release of oxygen surrounding the root (rhyzosphere) that is very 

possible because hydrophyta types of plants including water spinach plants, have spaces 
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between cells or air duct holes (aerenchyma) as a means of transport of oxygen from the 

atmosphere to the rooting. According to Haberl and Langergraber (2002), that the process of 

photosynthesis on aquatic plants (hydrophyta) including Ipomea acuatica, allows the release 

of oxygen in the area around rooting (rhyzosphere zones). With conditions of rhyzosphere 

zones rich in oxygen, aerobic bacteria led to the development in the zone. Based on the above, 

then the primary role of microorganisms degrade organic and inorganic materials in waste 

pig, will be able to explain the trend/tendency of decrease of BOD and COD. 
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Abstract 

Hyperlipidemia will increase Reactive Oxygen Species (ROS) and may cause lipid peroxidation in cell 

membrane, decrease viability, and increase the chance of abnormality in spermatozoa. Sarang Semut 

(Myrmecodia pendans) contains active compound such as flavonoid, tannin, tocopherol, and 

polyphenol that may act as antioxidant. We hypothesize that these phytochemical compounds may 

protect sperm cell from oxidative damage caused by ROS from hyperlipedemia condition. Thus, this 

study aimed to observe the changes in viability and morphology of spermatozoa in hyperlipidemia rat 

treated with Sarang Semut extract. Post test control group design and completely randomized design 

were used in this experiment, consisted of five treatment groups with four replications. The treatment 

goups were; Treatment group A (control):standard food (sf), Treatment group B: sf and yolk (yl) 1.5 

gr / 200 gr body weight (BW), Treatment group C: sf, yl and extract Sarang Semut (ESS) dose 129 mg 

/ 200 gr BW, Treatment group D: sf, yl and ESS dose of 258 mg / 200 gr BW, and treatment group E: 

sf, yl and ESS dose of 387 mg / 200 gr BW. Blood cholesterol levels are measured using "CHOD-

PAP", and spermatozoa were collected from the cauda epididymis prior to observation. Statistical test 

using F test showed that the ant plant extract affect viability but did not affect spermatozoa's 

morphology in hyperlipidemic rat. The highest increase of spermatozoa's viability in hyperlipidemic 

rat were observed in the experiment group with ant plant extract with a dose of 129 mg / BW rats for 2 

weeks. 

 

Keywords: Spermatozoa,Viability, morphology, extract Sarang Semutt 

 

 

1. Introduction 

The changes of pattern food consumption as the impact of the advance science and 

technology cause the increasing of people who are suffering hyperlipidemia. High dietary of 

cholesterol that resulted to hyperlipidemia. Bashandy (2007) state that hypercholesterolemia 

and hipertrigliseridemia cause an increase of ROS and the lipid peroksidasi in tissue and 

decreasing of cellular antioxidant. Lipid peroxidation is an important factor in influence 

change shape sperm. Saleh & Agarwal (2003) stated that high level of ROS, potentially toxic 

to the quality and function sperm.  

Meanwhile, decreasing sperm quality  decrease the successful of sperm to fertilize the egg, so 

that it causes infertility (Saleh & Agarwal, 2003).  Infertility is still a problem for 15 

percent from a couple of husband and wife. Factors on infertility man played a role 50% of all 

cases (Agarwal, Prabakaran, 2005).  

Therefore, it is necessary to maintain quality sperm against exposure to free radicals that 

come from hiperkolesteolemia conditions by providing additional antioxidants into the body. 

One of the efforts that can be done is through the usage herbal contains high antioxidants , 

namely the SarangSemut (Myrmecodia pendans Merr. & Perry).  
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Sarang Semut is one of Indonesian traditional medicinal plants, including Rubiacea. This 

plant is used for various types of cancer treatment or tumors, tuberculosis, and rheumatism. 

This plant contains the active flavonoid, tannin, polyphenol, and tokoferol that function as 

antioxidants in the body. Capability antioxidants plants of Sarang Semut has been proven by 

Subroto and Saputro (2006), Bustanussalam (2010), Utomo et al., (2012). In addition, Sarang 

semut was also containing some mineral, such as Mg, Ca, Fe, P, Na, and Zn. Zinc activates 

antioxidant compounds ( Bendich , 1993; Subroto & Saputro, 2006) . 

Although some researchers have already reported the capability of antioxidant in reducing 

negative impact hyperlipidaemia, however, the ability of the Sarang Semut inhibit the 

negative effects of hyperlipidemia in sperm quality has never been reported. To examine the 

Sarang Semut in improving quality of sperm in a hyperlipidemia so that it had done initial 

research in rats trial. This Research focuses on the increase viability sperm and experienced 

morphology abnormal sperm mice (Rattus norvegicus) hyperlipidemia who were given 

extracting the Sarang Semut.  

2. Materials and Methods 

Equipment used in this research is spectrophotometer, tool surgery, microscope, 

Photomicroscope. Research material consists of extracting Sarang Semut, and rat blood, test 

kit of  (Diasys), cauda epididymis of rats, Eosin-Y1 Nigrosin 10%.  

Thirty adult male Westar rats weighing 150-200 g were used as experimental animals in this  

study. Rats were obtained  from The Laboratory of Faculty of Medicine  University 

of Sam Ratulangi. Rats  feed  used  was standard feed from PT. Charoen Pokpan Indonesia. 

The  study design used  is  the  post test  control group, which consists of five treatment and 

four replication. The treatment goups were; Treatment group A (control): standard food (sf), 

Treatment group B: sf and yolk (yl) 1.5 gr / 200 gr body weight (BW), Treatment group C: sf, 

yl and Sarang Semut extract (ESS) dose 129 mg / 200 gr BW, Treatment group D: sf, yl and 

ESS dose of 258 mg / 200 gr BW, and treatment group E: sf, yl and ESS dose of 387 mg / 200 

gr BW. Observed parameters were quality sperm (viability and morphology sperm).  

Measurements the cholesterol blood will be done with "CHOD PAP": enzymatic photometric 

test. Sperm were taken from cauda epididymis. The investigation viability was done by the 

smear method and colored by Eosin. The investigation morphology was done by the smear 

method and colored by Eosin-Y 1% and Nigrosin 10%.  The investigation morphology 

focused on sperm disorder consist of abnormality the head, the middle and tail (Moeloek, 

1983).  

Data analyses were done by Analysis of Variance (ANOVA) and low significant differences 

test (LSD) to know treatment which is different from one another.  

3. Result and Discussion 

Results of the examination the cholesterol blood, viability and morphology sperm  rats who 

were given the egg yolk and ESS  is served in Table 1 . Data on The Table 1 shows that 

hyperlipidaemic rats. This can be seen from the cholesterol level of`treated-rats more than 54 

mg/dl (Kusumawati, 2004).  Induction egg yolk cause the increase of cholesterol level 

intreated-rats. This is caused by egg yolk which is one of the source high cholesterol diets . 

Egg yolk also contained saturated fat, and it could increase blood cholesterol or 

hypercholestero-lemia significantly (Saroso, 2003 in Wardiah 2009). Similar condition 
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showed by Solang, et al (2010). Solang (2010) demonstrated egg yolk can increase LDL in 

treated rats.  

Hyperlipidemia has caused an increasing of ROS production. It could cause lipid peroxidation 

on the cell's membrane. The over formation of ROS related to disability of sperm to penetrate 

oosit and the reduction in (speed, morphology, motility and viability) (Sutarina., 2004). This 

study also sowed the declining of percentage sperm viability and increased sperm abnormality 

in hyperlipidemic rats.   

Table 1. The cholesterol Blood , Sperm Viability And Morphology  of Hypercholesterolemic Rats Were 

Given Sarang Semut Extract 

Treatment Average  

level of cholesterol (mg/dl ) 

 Sperm Viabilities (%)  Sperm Morphology (%) 

before  After Live Dead Normal Abnormal 

A 51.00 54.00 74.125 25.875 72.875 29.125 

B 101.75 104.00 56.25 43.75 69.25 30.750 

C 103.50  59.00 76.875 24.125 73.375 26.625 

D 105.25   76.00 69.875 30.125 72.250 27.750 

E 106.00 82.00 67.125 32, 875 70.875 28.125 

Note:  

A = Control (feeds standard:sf), B = given diet egg yolk (yl) 1.5 mg / 200 grams BW rats, C = given sf, yl 1.5 

mg and extract Sarang Semut (ESS) dosage 129 mg/200 grams BW rats, D =given sf, yl 1.5 mg and ESS dosage 

258 mg/200 grams BW rats, E = given sf,yl 1.5 mg and ESS dosage 387 mg/200 grams BW rat  

Decreasing sperm viability, and sperm normal was caused by the increasing lipid peroxidase 

in hyperlipidemia, this caused free radicals in the body  (Yagi antenna, 1994 in Muliasari, 

2006).  Lipid Peroxidase may cause sperm cell membrane damage (Priests, 2006).  This is 

because plasma membranes mitochondria of sperm have saturated fatty acid and it is very 

vulnerable to oxidation.  

Lipid peroxidation reported by Villegas et al. (2003) was correlated to decreasing of proteins 

phosphorilation in axsonem and diminished intracel ATP. They can disturb transportation of 

nutrients to sperm. A reduction ATP cause abnormal sperm as well as morphology. This is 

caused by less energy in maintaining the sperm cells, degeneration and resorbtion. Tremellen 

(2008) said that the peroxidation process in sperm will be followed by change of sperm 

membrane structures and it change membrane stability and function, and also reduce the 

fluidity of sperm cell membrane. Destruction of mitochondria membrane caused cell 

metabolism disorder, and there by causes decreasing of sperm viability. In addition, study 

done by Herdaru (2009) showed that mice with hyperlipidemia can reduce morphology 

sperm. On the other hand  in a hyperlipidemia occurred decreasing of enzyme 17-beta 

hydroxysteroid dehydrogenase and enzyme antioxidants (SOD, Catalse, GSH, glutathione 

peroxidase). This condition supported to decrease of sperm quality and quantity. 

On the other hand the hyperlipidemic condition occurs decreased activity of the enzyme 17-

beta-hydroxysteroid dehydrogenase and decreased antioxidant enzyme (SOD, Catalse, GSH, 

glutathioneperoxidase). This condition is more conducive to a decrease in the quality and 

quantity of sperm. 

Statistic result showed that the administration of ESS in hyperlipidemic rats for 2 weeks 

affected sperm viability treated rat sperm by increasing viabilityof sperm. Test result 

BNT(0.05) showed that effective dose ESS can increase sperm viability is 129 mg/BW. 

Meanwhile, the administration ESS in hyperlipidemia rats for 2 weeks does not 
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affected  sperm morphology  of treated rats. But the ESS is tended to reduce morphology 

abnormal sperm which is normal sperm increase.  

The increase sperm viability and morphology sperm was related to the potential antioxidants 

that contained the Sarang Semut, namely flavonoid, polyphenol and 

tokoferol. Activities flavonoid as antioxidants according to Sugihara (2002) and 

Arora (1998) in Astuti (2009) caused by the ability as hydrogen ions donor and scavenger 

(transformers) free radicals formed during peroxidation. Saija (1995) reported that it has the 

ability to prevent lipid peroxidation. Flavonoid function as acceptor of  free radicals that can 

prevent chain reaction of free radicals in oxidation lipid and the damage the membrane can be 

prevented (Hudson, 1990: Pokorny, 2001 in Astuti, 2009).  

Meanwhile, the Sarang Semut also contained tokoferol who act as secondary antioxidants to 

catched free radicals and prevent the chain reaction. Tokoferol is an antioxidant that is very 

active in preventing lipid peroxidation to catch lipid peroksil. Tokoferol is reportedly sperm 

can protect against damage oxidative stress (Therond et al, 1996).  

Besides flavonoid  compounds and tokoferol as antioxidants, an Sarang Semut also contains 

polyfphenol. Polyphenol can give primary antioxidants because he was able to stop free 

radical oxidation chain in lipid (Iswara, 2010).  

 The antioxidant of Sarang Semut activities was also supported by the minerals micro, namely 

Seng index which have a role to activate antioxidants (Bendich, 1993; Subroto & Saputro, 

2006).  In addition, zinc is also needed to maintain and the stabilization membrane cell 

integrity (Taylor et al.,1988).  

Based on the function antioxidants and zinc is, then the extract Sarang Semut in 

hyperlipidemia rats in this research are supposed to be able to prevent the lipidperoxidation on 

the sperm cell membrane so that the membrane will stable, which means integrity and the 

fluidity (flexibility) of membrane in optimum condition. Integrity and the fluidity of 

membrane is very important in traffic off substrate and electrolytes which are needed in the 

process of metabolism. ATP is required by sperm  to support its life, so sperm viability would 

be increased.  

This research also showed that the normal spertended to increase end decrease of spem 

degradation. According to Darmansyah (1987), degeneration is changes morphology but these 

changes are reversibel or can recover. The increase the percentage sperm was suspected to 

related the ability to antioxidants in the Sarang Semut in improving integrity membrane. 

Availability ATP was able to support maintenance sperm in epididimis so sperm cannot 

degraded `and reabsorbed.  

4. Conclusion 

There are  increasing of sperm viability, but the extract Sarang Semut in hyperlipidemia rats 

did not have any influence on morphology sperm, but they tend to be decrease. Percentage of 

abnormal sperm tended to decrease The highest percentage of Sperm motility and viability is 

dosage 129 mg/BW rats for 2 weeks. 
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Abstract 

This research was conducted to study the effect of antilithiatic of Artocarpus altilis leaves ethanol 

extract in male albino rats as urolithiasis model. Twenty adult rats with body weight ranged from 150-

200 g were assigned into 4 treatments (control, urolithiasis and extract). Rats were induced to 

urolithiasis by 0,75% v/v ethylene glycol in drinking water for 14 days. In addition, to ethylene glycol 

treatment, rats were administered solution containing 150 mg/kg BW and 300 mg/kg BW Artocarpus 

altilis leaves ethanol extract. After 14 days experiment period the animals were slaughtered to 

histological and serum blood analysis. The results of the research indicated that Artocarpus altilis 

leaves ethanol extract has a protective activity againts ethylene glycol induced urolithiasis in male 

albino rats. 

 

Keywords: Artocarpus altilis, ethylene glycol, antilithiasis, rat 

 

 

1. Introduction 

Urolithiasis (kidney stones) is a hard crystalline mineral material formed within the kidney or 

urinary tract formed due to excess salt in the bloodstream which then crystallize in the 

kidneys. There are several types of stone but most general are calcium phosphate and calcium 

oxalate (Sellaturay and Fray 2008; Choubey, 2010; Joy, 2012). Urolithiasis is a disease that 

can cause severe pain, minor bleeding and often recur. In the world, an estimated 12% 

incidence of kidney stones in which 70-81% are male and only 47-60% of women, especially 

in the age of 40-50 years (Lee et al., 1996; Joy et al., 2012: Soundararajan, 2006). This is due 

to male has testosterone may increase the occurrence of kidney stones, while in female the 

hormone estrogen turns inhibits the formation of kidney stones (Devi et al., 1993; Lee et al., 

1996; Joy et al., 2012).The use of drugs such as diuretics to surgical removal of the stones 

have a high risk and costly. 

Some medicinal plants used as traditional medicine for kidney stones such as cat's whiskers, 

liman, avocado leaves, leaf spoon, sambilto and others. One of the medicinal plants found in 

North Sulawesi are leaves of Artocarpus altilis. Artocarpus altilis leaves contain active 

compounds such as flavonoids, hydrocyanic acid, acetylcholine, tannin, riboflavin and forth 

so beneficial to health, effective treatment of diseases such as hepatitis, dental, itching, 

enlargement of the spleen, heart, inflammation, kidney disease and others (Abdasssah 2009; 

Son, 2013; Sunarjono, 2006; Harmanto, 2012; Lubis and Astuti, 2006). The traditional 

medicine suggests that leaves of Artocarpus altilis to be antilithiatic, but scientific data 

supporting this data is still lacking. 
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2. Materials and Methods 

2.1. Preparation of Extract 

The Artocarpus altilis leaves was collected from around the UNSRAT campus. The leaves 

were cleaned and dried under shade. The dried leaves was powdered and passed through the 

coarse sieve no 20, macerated using ethanol in 1:5 w/v ratios for 72 h.  The extract was 

filtered through muslin cloth then the filtrate was evaporated by rotary evaporator to 

evaporate the solvent to obtain the solid extract (Umesh and Christina,2011).  

2.2. Experimental Animal 

Twenty male albino Wistar rats weighing between 150-200g were used in this experiment. 

The animals were fed with feed pellets and were given water at libitum. Animals were housed 

in plastic cages with filter tops under condition of 12:12 light dark cycle. The animals were 

maintained in this condition for 1 week before the experimental. 

2.3. Experimental Design 

Ethylene glycol induced lithiasis was used to asses the antilithiatic activity in male albino rats. 

Twenty animals were divided into 4 groups,each with 5 rats. Group-1 as normal control and 

Group II to IV received 0.75% ethylene glycol in drinking water at libitum. After received 

ethylene glycol for 14 day, Group III and IV received ethanol extract of Artocarpus altilis 

leaves 150 mg/kg BW and 300 mg/BW orally for 14 day. 

2.4. Serum analysis 

After the experimental period, blood was collected from cor under anesthetic conditions and 

the animals were sacrificed by cervical decapitation. Serum was separate by centrifugation at 

15.000 rpm for 10 min and analyzed for uric acid, ureum and creatinine content. 

2.5. Histopathological studies 

To know the the incidence of lithiasis the kidney were isolated and subjected to rapidly with 

Bouin solution, soaked in paraffin, cut at 5 µm intervals and stained with hematoxylin and 

eosin. Tissue slices were fhotographed using optical microscopy and observed the 

pathological changes 

3. Result 

In the present study uric acid, ureum and creatinine serum content progressively increased in 

ethylene glycol animals. After treated with Artocarpus altilis leave, were stored close to 

normal limits (Tabel 1). 

Table 1. Antilithiatic effects ethanol extract of Artocarpus altilis leaves on serum profile uric acid, ureum 

and creatinine content* 
 

Treatment Uric acid 

---------------- 

Ureum 

mg/dl 

Creatinine 

--------------- 

I. Control 

II. Ethylene glycol 

III. Extract 150 mg/kg BW 

IV. Extract 300 mg/kg BW 

1.98 ± 0.47 

4.52 ± 0.95* 

2.28 ± 0.55** 

2.12 ± 0.66** 

31.56 ± 3.63 

49.14 ± 4.14* 

37.98 ± 3.51** 

32.96 ± 2.05** 

0.57 ± 0.01 

1.45 ± 0.25* 

1.17 ± 0.49 

0.93 ±0.32** 

Values are expressed as Mean ± SD (n=5) 

*Values were significantly different from control at p<0.05 

**Values were significantly different from EG at p<0.05 
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Histopathological study results antilihtiasis activity of Athertocarpus altilis leave in male rats 

were presented in Fig. 1-4. Histopathological studies of kidneys clearly revealed that the 

tissue from control group shows tubules with single epithelia lining along the margin and 

were of normal size (Fig 1).  

 

Fig 1. Normal control    Fig 2. Litiathic control 

 

 

 

 

 

 

 

 

Fig.3. Extract 150 mg/kg BW  Fig.4. Extract 300 mg/kg BW 

Fig. 1 - 4. Histopathological study results antilihtiasis activity of Athertocarpus altilis leave in male rats 

In this experiment, kidney from animals treated with ethylene glycol turned out to cause 

damage to the glomerulus and renal tubules are characterized by the infiltration of 

inflammatory cells into the tubular lumen. Epithelial cells undergo disquamasion even lost 

cell nucleus as well as the deposition of microcrystals in the kidney tubules.  Podosit cells in 

the corpus experiencing renal atrophy even lost of nucleus which is characterized by cells 

began to shrink with a darker color. A similar trend is also seen in the renal capsule, wherein 

the capsular epithelial cells undergo atrophy and desquamation are characterized by the 

infiltration of inflammatory cells into the tubular lumen (Fig 2). Treated with extract 

Athertocarpus altilis leave showed characters similar to the normal (Fif 3, 4). 

4. Discussion 

In the present study, male rats were selected to induce urolithiasis because the urinary system 

of male rat resemble that of human  (Vermeulen, 1962), and also deposition in female rats 

significantly less (Prasad et al., 1993). The use of ethylene glycol to stimulate the formation 

of urolithiasis in this study, because ethylene glycol is a nephrotoxic agent that is often used 
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in an animal model experiments with rats to stimulate the formation of calcium oxalate in 

kidney. Ethylen glycol is absorbed and metabolized in the liver by the enzyme alcohol 

dehydrogenase or aldehyde dehydrogenase into glycolic acid is oxidized to glioksalat which 

further oxidized to oxalic acid by the enzyme glycolic or lactic dehydrogenase. Oxalate 

oxidase is the trigger hiperoksalouria. Oxalate metabolic compounds can bind to calcium in 

the blood to form crystals of calcium oxalate and settles in the kidneys (Palmar et al., 2011). 

In this experiment, ethylene glycol turned out to cause damage to the glomerulus and renal 

tubules are characterized by the infiltration of inflammatory cells into the tubular lumen. 

Epithelial cells undergo disquamation even lost cell nucleus as well as the deposition of 

microcrystals in the kidney tubules. Schaldt et al. (1998) and Mekap et al. (2011) suggested 

that the histological kidney lithiasis with ethylene glycol rats showed atrophy in the 

glomerulus and the deposition of crystals, dilated tubules, degeneration of the lining 

epithelium and infiltration of inflammatory cells into interstitial space (Sathish et al., 2010). 

In this experiment, ethanol extract of  Artocarpus altilis showed improvement of kidney tissue 

toward normal. Progressively decreased of the uric acid, ureum and creatinine serum content  

in ethylene glycol animals after treated with Artocarpus altilis leave for 14 days, were repair 

the kidney tissue close to normal limits. Flavonoid content as much as 30% contained in the 

Artocarpus altilis leave proved useful as an anti-inflammatory and improve the performance 

of renal. With the increased performance of the kidneys will balance the crystallization 

inhibitor and promoter of urine and affect the nucleation, aggregation and crystal growth 

(Pareta et al., 2011; Yadav et al., 2011). The utilization of medicinal plants are very potent 

because it has low side effects compared to modern drugs. In addition, it can reduce the 

recurrence rate diuretic activity (Barry, 1991) so as to remove kidney stones by increasing 

urinary volume. Diuretic activity helps increased urine volume, pH and the activity of anti-

calcification, crystallization inhibitory activity by balancing factor inhibitors and promoters of 

crystallization in the urine. Medicinal plants also regulate the metabolism of oxalate to 

maintain a balance between the crystal-forming inhibitor and promoter and has antioxidant 

activity, anti-microbial, and anti-inflammatory, analgestik (Kore et al., 2012), improved 

kidney function, regulate the metabolism of oxalate, regulate the balance of crystalloid and 

colloid how to improve function kidneys. Thus preventing recurrence of kidney stones. The 

antioxidant activity of renal tissue repair and cell integrity, antimicrobial activity due to the 

anti-infective activity against the causative organism (Pareta et al., 2011). The increases in 

urinary uric acid excretion were observed in urolithiatic rat. Increased excretion of uric acid 

has been reported in stone former and hyperoxaluric. Uric acid interferes with calcium oxalate 

solubility and it binds and reduces the inhibitory activity of glycosaminoglycans. The 

predominace of uric acid suggests its primary role in stone formation. Treatment with 

Athertocarpus altilis leave lowered uric acid in blood serum and reduces the risk of stone 

formation. 

5. Conclusion 

In conclusion, the presented data indicate that administration of the Athertocarpus altilis leave 

extract ethanol to rats with ethylene glycol induced lithyasis, decreased uric acid, ureum, 

creatinine in blood serum, reduced and preventive the growth of urinary stone.  
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Abstract 

Blood cockle has been recognized as an alternative protein and mineral source which is potential to be 

diversified as a new food product. Kerupuk kerang darah (traditional Blood cockle cracker) is one of 

food products made from blood cockle. Nevertheless, blood cockle is known for its capability of 

accumulating heavy metal such as lead (Pb) and mercury (Hg) and other heavy metals, depends on its 

habitat. The purpose of research was to investigate levels of the heavy metal lead and mercury content 

in Kerupuk kerang darah (traditional blood cockle cracker). This study used a completely randomized 

design with 5 different blood cockle powder supplemented crackers (K = 0%, P1 = 5%, P2 = 10%,P3= 

15%, P4 = 20%). Onion Cracker was used as control (K). Measurement of lead and mercury level was 

done with AAS method. Data analysis was performed with one-way ANOVA and LSD. Result 

showed that the average lead level on control group (K) and blood cockle supplemented groups (P1-

P4) were 0.1593 ppm; 0.1581 ppm; 0.1672 ppm; 0.1693 ppm; and 0.1740 ppm respectively. The 

average mercury level on control group (K) and blood cockle supplemented groups (P1-P4) were 

0.0037 ppm; 0.0033 ppm; 0.0040 ppm; 0.0057 ppm; and 0.0067 ppm respectively. It was concluded 

that blood cockle powder supplementation increased the lead level in cracker (p=0.003) but did not 

increase the mercury level (p=0.091). Both levels of lead and mercury in Gorontalo blood cockle 

cracker were below the National Standard for heavy metals in food (SNI 2009), made it safe for 

consumption. 

 

Keyword: Anadara granosa, cracker, lead, mercury 

 

 

1. Introduction 

Blood cockle (Anadara granosa) is an invertebrate, member of the bivalves class. It is 

included in Arcidae family and genus Anadara (Broom, 1985). Blood cockle is a marine 

product with economic value. The shells of blood cockle contain red blood pigment 

(haemoglobin), hence the name, helping it to live in low oxygen level area (Broom, 1985), 

even in the condition without water, after being harvest (PKSPL, 2004). 

The amount of protein and zinc in blood cockle are higher than egg white 0.02 mg / 100 g or 

chicken 1 mg / 100 g (Widowati, 2008). Fresh blood cockle from Bualemo Regency, 

Gorontalo Province contains 19.48% protein, and the mineral content of Cu, Fe, and Zn 

(Nurjanah, et al., 2005). Gorontalo blood cockle powder contains 27.26% total protein, total 

fat 2.54%, water 9.74% and 10.62% ash, with mineral content of zinc 81.16 ppm, Fe 1720.46 

ppm, Cu 4.26 ppm, and Ca 318.67 ppm (Solang, 2014). 

Zinc from animal source foods is easier to be absorbed than those from plant source food 

(Almatsier, 2004). Zinc plays a role in the synthesis, secretion and action of growth hormone 

(GH) on the production of IGF-1. Gluckman et al. (1987) stated that the target of GH either 

directly or through the IGF-I is to stimulate anabolic processes, such as cell division, bone 

growth and protein synthesis. The presence of protein in blood cockle will also help the 
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absorption of zinc and increase body protein intake. High protein and zinc content makes 

blood cockle suitable as a nutrition source. Using blood cockle as a supplement significantly 

increases blood levels of albumin, zinc, and the IGF-I hormone of malnutritioned male 

common rat (Rattus norvegicus) (Solang, 2014). 

In Gorontalo Province, blood cockle is usually sold raw and only available on demand. It is 

still not a popular food as it is eaten as an alternative when it is not possible to catch fish 

because of bad weather, suggesting the blood cockle is still not optimally used despite of its 

high nutrient content. Food diversification may be used as a way to introduce blood cockle as 

a food source, by making it as a snack product in the form of crackers. Blood cockle cracker 

is an alternative food that contains protein and zinc needed especially for children growth. On 

the other hand, blood cockle is known for its capability of accumulating heavy metal such as 

lead (Pb) and mercury (Hg). Thus, in order to ensure food safety and to prevent any side 

effects, analysis of lead and mercury level in snacks was carried out. 

2. Materials and Methods 

Blood cockles were obtained from Pohuwato Regency, Gorontalo Province. Blood cockle 

processing was done in phases: boiling, cutting, drying, and grinding into powder form. Blood 

cockle crackers were made in the laboratory of Biology Department UNG. Analysis of lead 

and mercury level in crackers was performed in Center of Health Laboratory (BBLK), 

Surabaya. 

This study is an experimental research using completely randomized design (CRD) with 5 

treatments and 3 replications. Supplementation of blood cockle powder in crackers was done 

in concentration level of K:0% ,P1: 5%, P2:10%, P3:15% and P4: 20%, based on the 

acceptable sensory quality and nutritional value of the food. Onion Crackers without 

supplementation of power blood cockle, were used as control. 

Levels of lead and mercury in crackers were measured using Atomic Absorbant 

Spectrophotometer (AAS) (Zeenit 700). Lead and mercury level were stated in mg/L (ppm). 

Data was analyzed with parametric statistical tests one-way ANOVA and Least Significance 

Difference (LSD) (Steel and Torrie, 1980). 

3. Result and Discussion 

3.1. Result 

Levels of lead and mercury in blood cockle supplemented crackers see Table 1 

Table 1. Levels of lead and mercury in blood cockle powder and blood cockle supplemented cracker 

No. Sample Lead (ppm) Mercury (ppm) 

1 Blood cockle powder 0.1731 0.0040 

2 K 0.1581 0.0037 

3 P1 0.1593 0.0033 

4 P2 0.1627 0.0040 

5 P3 0,1693 0,0057 

6 P4 0,1740 0,0067 

Note: K: control group(0%), P1= 5% blood cockle powder as supplementated, P2 = 10% blood cockle powder 

as supplementated , P3 = 15% blood cockle powder as supplementated, and   

            P4 = 5% blood cockle powder as supplementated.  
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Blood cockle powder contains lead 0.1731 ppm and mercury 0.0040 ppm. Levels of lead and 

mercury in control crackers were 0.1581 ppm and 0.0037 ppm. Lead levels in blood cockle 

supplemented crackers in concentration level of 5%, 10%, 15%, and 20% were 0.1593 ppm; 

0.1627 ppm; 0.1693 ppm; and 0.1740 ppm, respectively, while mercury levels were 0.0033 

ppm; 0.0040 ppm; 0.0057 ppm; and 0.0067 ppm, respectively (see Table 1). Blood cockle 

powder supplementation significantly increased the lead level in crackers (p= 0.003) but 

insignificantly increased the mercury level (p= 0.091). 

3.2. Discussion 

3.2.1. Level of Lead (Pb) in Supplemented Crackers 

Crackers are snack food with a dry, light, and porous character, made of high starch 

ingredients (Koswara, 2009). Crackers can be divided into two kinds, crackers as protein 

source and crackers as a non-protein source. The first kind usually contains animal source or 

plant source protein, such as fish, shrimp, or soy. The latest kind is the opposite with no 

protein sources added in food processing, for example jengkol crackers, rice crackers, etc. 

(National Standardization Agency of Indonesia (BSN), 2009). By using high protein content 

blood cockle powder (46.60%) (Solang, et al, 2015) in crackers supplementation, it is 

expected that it may add the nutritional value of the crackers. 

While blood cockles are known to have high protein content, they also have the ability to 

accumulate heavy metals such as lead (Pb) and mercury (Hg). Lead with odorless and 

tasteless characteristics can be found naturally in soil. It may react with other compounds to 

form a variety of lead compounds, such as organic compounds likeplumbum oxide (PbO), 

plumbum chloride (PbCl2) and others. Sources of lead include old painting, dust, air, water, 

food, soil contaminated with fuel containing Pb (BSN, 2009). 

Results showed that control crackers (with 0% of supplementation of blood cockle) had 

higher lead level (0.1581 ppm). This high level of lead was assumed to originate from the 

basic ingredient of the crackers, tapioca starch which contained lead 0.169 ppm (Labkesda, 

2015). The results also showed the lead level in blood cockle powder supplemented cracker 

increased along with the increased concentration of blood cockle powder supplementation. 

Differences in lead levels in crackers were probably due to the variation of blood cockle 

powder concentration. Blood cockle powder it self contained lead 0.1731 ppm (Table 1). 

Lead in blood cockle flour was assumed to be caused by the ability of blood cockle to 

accumulate heavy metals such as lead (Umbara, et al, 2006, DGHCP, 2004). Blood cockle 

may accumulate heavy metals because it is fixed in a particular area, has a slow movement 

that makes it difficult to avoid pollution and its effects, and has a high tolerance to the 

concentration of a particular metal. Lead in blood cockle powder supplemented crackers 

might also derive from tapioca starch used as basic ingredient in making crackers. Lead could 

also derive from the tools used inmaking crackers (Saksono, 1986; Deman, 1997; DGHCP, 

2004). 

BSN (2009) sets a limit on lead contamination in blood cockle at 1.5 mg/kg while lead 

contamination limit in processed foods is at 0.25 mg/kg. Based on these limits specified by 

BSN (2009), the levels of lead in blood cockle powder supplemented crackers were still 

below the limit. Lead tolerance limit per week, is 1.75 mg or  1750 μg/70 kg body 

weight/week (DGHCP, 2004) while the consumption of supplemented crackers at the highest 

concentration was 10057g/70 kg body weight/week or 1436.5 g/70 kg body weight/day. 
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3.2.2. Level of Mercury (Hg) in Supplemented Crackers 

Mercury (Hg) is a toxic metal found in many fishery products. Mercury contained in seafood 

is in the form of methyl mercury. The content of methyl mercury in fish and clams varies 

((DGHCP, 2004). Mercury also can be found in the air, soil, and at the contaminated and high 

risk place (BSN, 2009). Lu (1995), states mercury levels in the air are generally very low, 

while unpolluted water contains about 0.1 mg/L. Foods also may have a very low level of 

mercury, typically in the range of 5-20 µg/kg. 

Results showed that there was an insignificant increase in average mercury level of blood 

cockle powder supplemented crackers. Mercury found in the blood cockle cracker was 

assumed to come from the blood cockle since blood cockle are known as sessile filter feeders, 

thus able to accumulate heavy metals, including mercury. 

The presence of mercury might also derive from tapioca starch. The highest level of lead was 

found in supplemented crackers at the concentration level of 20%, i.e.0.0067 ppm while the 

lowest concentration level of 5% also showed a lower mercury level at 0.0037 ppm. The 

mercury level in control crackers was at 0.0040 ppm. Mercury levels in blood clam cracker 

were in the range of 5-20 mg/kg (Lu, 1995). 

Mercury contamination limit in processed foods is 0.03 mg/kg (BSN, 2009). Thus, mercury 

levels in blood cockle powder supplemented crackers were under the standard limit, 

suggesting that the crackers made of Gorontalo blood cockle were safe for consumption. 

However, this crackers consumption should be done with attention to the consumption 

tolerance limit of mercury per week, i.e. 0.35 mg/70 kg body weight/week or 350 mg/70 kg 

body weight/week (DGHCP, 2004). Based on this, the maximum consumption of blood 

cockle powder supplemented crackers was 10 057 g/70 kg body weight/week or 1436.5 g/70 

kg body weight/day. 

4. Conclusion 

Supplementation of blood cockle powder in crackers increased the lead levels significantly, 

but the mercury levels did not increase significantly. Levels of lead and mercury in 

supplemented crackers were still below the maximum limit of the National Standard for heavy 

metals in food, suggesting the crackers were safe for consumption. Maximum consumption 

blood cockle powder supplemented crackers was 10 057 g/70 kg body weight/week or 1436.5 

g/70 kg body weight/day. 
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Abstract 

One kind of ruminant group that peoples like to consume is the goat. There are so many kinds of meal 

is produced by the goat meat. Actually, the goat meat contain some nutrient ingredient that the human 

body need. For long time the goat meat is used as protein sources in the meal. Because of the goat 

meat role, it is very important to “create” the goat feed formulas that improve the goat growth 

maximally and increase the protein level of the goat meat. In this research have applied three kinds of 

feed formulas to three groups of the goat. After that, the goat biomass is measured. Then, the goat is 

taken it’s meat and the protein level of the meat is measured too. The weight gain of goats that is given 

feed formula I and II are 2,01 kg per month. And the weight gain of goats with feed formula III is 2.13 

kg per month. On the other hand, the weight gain of the goat with the conventional feed is 1.5 kg per 

month.  Addition, the meat protein content of goat that is given three kinds feed formulas is made in 

this research are feed formula I = 17.0198%, feed formula II = 18.2870%, feed formula III = 18.8037.  

The meat protein contain of goat with the conventional feed is16.6%. Actually, all three types of feed 

formulas are made in this research have high nutritional value and can trigger weight gain better than 

that conventional feed. The feed formula III is the best feed formula to increase the goat body weight  

and the goat meat protein percentage increase about1- 1.5%. 

 

Keywords: The Eceng Gondok (Eichchornia crassipes), the ruminant feed, and high level protein of 

meat,  

 

1. Introduction 

Eceng Gondok (Eichchornia crassipes) can  grow so quickly in the water and disturb and 

damage the water environment (Anonymous, 2005). Because of that, some efforts should be 

made to handle it to protect the negative effect of water environment disturbing. One kind of  

the solution is  utilizing the plant as animal feed so that weeds waters become something of 

economic value. This is possible item because of high nutrient content in the Eceng Gondok. 

The plant  contain dry matter of about 7%; 11.2% crude protein; 18.3% crude fiber; BETN 

57%; crude fat 0.9%; 12.6% ash; Ca 1.4%; and P of  0.3% (Fuskhah, 2000 in Tristiarti et.al, 

2006). 

Recently a lot of research is done on the using of  Eceng Gondok for animal feed. First, the 

research related to the using Eceng Gondok for the ducks feed (Wahyono, et al., 2005), and 

the duck is given the feed produced the high levels protein eggs (Abadi, 2009). Eceng Gondok 

is also good fish feed especially Nila (Oreochromis niloticus) (Muchtaromah, et al., 2009), as 

well as feed ruminant animals such as goats because of high protein and carbohydrate content 

in thes plant- fermented (Fitrihidajati, et al., 2013). According to the Fitrihidajati, et al., 

(2014) biomass of goat that is given the feed of Eceng Gondok-fermented increased high. The 

protein content of  the goat meat 1% higher than that is given with conventional feed 

(Suparno, et al., 2015). 

The fermentation process is very important to be applied to the plant in order to the plant can 

be used as the feed that have a higher nutritional value and better of level digesting.  
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Some studies fermentation in Eceng Gondok was done. Purwanto (2005) in Tristiarti et al., 

(2006) reported that the best long fermentation of the plant with Aspergillus niger is 6 weeks, 

with PK levels of 18.84% and 15.73% SK levels. In this case the Aspergillus niger is a 

probiotic. The addition of probiotics increase  the acceleration of the fermentation process. 

Probiotics are living microorganisms that can improve the health and physiological benefits 

when consumed (Chestnut, 1999 in Wahyudi, 2004). 

Several studies related to the using of probiotics was done. The research conducted by 

Isnawati (2007) has succeeded in developing a probiotic that can be used to decompose the 

materials is derived from plants quickly. The other researchers was successfully to conducted 

the research related to rice straw, corn straw and soybean hay fermentation and implemented 

in ruminants (Isnawati, 2010). The using of mixture of various types probiotics such as of 

sellulolitik, proteolytic and lipolytic microorganisms produced high quality feed for the cattle 

from the raw materials of corn straw (Linda, 2010), from the raw materials of rice straw 

(Hardini, 2010) and from the raw materials of soybean straw (Romadlona, 2010). The using 

of a probiotic mixture of different types of microbes more advantageous than the using of a 

single microbial as tha fermentation agents. In addition the using of EM(Effective 

Microorganism) as the probiotics can also speed up the process of organic material 

decomposition of (Fitrihidajati and Ratnasari, 2005). Therefore, in this study will be used the 

ragi tempe (one kind of the yeast) as the fermentation agents of Eceng Gondok fermentation 

process. The yeast is a mixture of various microorganisms. 

The fermentation process will be improve digestibility, increase nutrient absorption, improve 

rumen microflora balance, increase endurance, and eliminate or decrease pathogenic 

microorganisms (Chestnut, 1999 in Hendraningsih, 2004). In the fermentation process, the 

protein will turn into peptides, amino acids, ammonia, the fats will turn into volatile fatty 

acids, and carbon dioxide (Van Soest, 1984). There are several important points  that must be 

had the probiotic bacteria that is normally present in the digestive tract. The bacteria must 

have a shorter regeneration time, produce substances to block the growth of pathogenic 

microorganisms and strong enough to withstand the packaging process (manufacturing) and 

distribution so that it can be moved into the intestine in a state live (Parakkasi 1996).  

As a support to obtain these properties, in the fermentation process is added molasses, 

according opinion of  Pond et al (1995) in Priyono (2009) which states that molasses is a 

major waste of sugar refining industry. Molasses has a crude protein content (PK) 3.1%, crude 

fiber (SK) 0.6%, extract materials without nitrogen (BETN) 83.5%, crude fat (LK) 0.9%, and 

ash 11.9 % so as to improve the fermentation nutrients. Based on the nutritional content, there 

are two kinds of molasses: (1) Cane-molasses, molasses has a sucrose content of 25-40% and 

12-25% reducing sugar with a total sugar content 50-60% or more. Levels of crude protein 

(CP) approximately 3% and ash content of about 8-10%, which is largely made up of 

potassium, calcium, chloride, and sulfate salts; (2) Beet-molasses¬ a laxative feed which is 

normally given to cattle in small quantities of about 0.5% (Donald et al, 2001 in Priyono, 

2009). 

According to Guntoro opinion (2002) more and more types fresh feed of plants is given to the 

cows will be better, because the element of nutrients (carbohydrates, proteins, fats, vitamins, 

and minerals) will be more complete. Based on this study it was not good to apply the Eceng 

Gondok as the singly animal feed. In this research the plant was mixed  with the other water 

plant namely Kangkung (Ipomoea aquatica). The Kale contain some kinds of substances such 

as vitamin A, vitamin B1, vitamin C, protein, calcium, phosphorus, iron, with a protein 

content of 3% and energy 29 kcal (Bright, 2012). Increasing the protein content to the feed is 

done by adding ampas tahu (solid waste in the tahu production process) to the feed. Ampas 
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tahu has a high nutritional content such as protein and carbohydrates to 17% to 67% (Bright, 

2012) in addition to the substance of these nutrients, ampas tahu also have other nutrient 

content is 3.79% fat, water and ash 51.63% 1 , 21%, it is possible pulp to be added into 

animal feed (East Java Provincial Animal Husbandry Department, 2011). 

This study has been carried out by the manipulation of feed formulation levels of  Eceng 

Gondok-fermented, dried kale and ampas tahu. Fermentation techniques were applied 

following the best results of previous studies (Fitrihidajati, et al., 2013) so that the research 

will produce  the best formula of ruminant feed that contain three ingredients as mentioned 

above. Furthermore, the feed formula is implemented to three groups of goat. Each group 

have nine members of goat. After ten days the biomass of goat and the protein level in it’s 

meat is measured. 

 

2. Materials and Methods 

The materials is used in this research include the feed formula I (ampas tahu/pulp 30%, 35% 

Eceng Gondok-fermented, dried kale 35%), the feed formula II (ampas tahu/pulp 35%, 30% 

Eceng Gondok-fermented, dried kale 35%) and the feed formula III (ampas tahu/pulp 35%, 

35% Eceng Gondok-fermented, dried kale 30%), the three groups of goat (each group have 

nine members), balance and the tools and reagents for nutrient content analyze. 

This study was an experimental study. Manipulation variables in this study was the 

percentage component of ruminant feed formula. There are three formulas, namely the 

formula I  that contain (ampas tahu/ pulp 30%, 35% Eceng Gondok-fermented, dried kale 

35%), the formula II (ampas tahu/pulp 35%, 30% Eceng Gondok-fermented, water spinach 

Rendeng 35%) and formula III / III ration (pulp 35%, 35% fermented water hyacinth, dried 

kale 30%). The response variable in the research is biomass of goats  and the level protein in 

the goat meat. Controle variabel of this research is the age and condition of Eceng Gondok 

and kale, types of probiotics, goats gibas weighing 20-25 kg, and the probiotic inoculum as 

much as 0.15 grams for each treatment and conditions of ampas tahu. Then, the feed is 

applied to three group of goat (each group have nine members of goat) for 10 days, then the 

goat's weight and protein content is measured. The data is analyzed with qualitative and 

quantitative descriptive analysis to obtain the findings or conclusions. 

 

3. Result and Discussion 

The results that have been achieved in this research include application the feed to goat and 

measuring the goat weight and meat protein level of goat dafter 10 days application. The 

detailed description of each product are as follows.In this study, there are three kinds of feed 

formulas that contain of three materials as mention in the materials and methods above.  

The feed formulas then is applied as feed for goats for 10 days as an independent feed without 

any mixture or the addition of another feed. Each feed formula is given for nine goats with 2 

times application daily at 09.00 and 17.00. The goat is maintained in Tegalrejo, Bareng,  

Jombang. Calculation of weight gain of sheep is done by reducing the weight of sheep after 

treatment with lamb weight prior to treatment. 

 

 

 

 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Page 484 
 

 

 

Table 1. Weight Gain of the goat which is given feed formula I, II and III for 10 days 

Treatment Repeat The prior 

goat 

weight  

(kg) 

The last 

goat 

weight 

(kg) 

The adding 

goat weight 

(kg) 

The average  

adding goat 

weight (kg) 

Feed formula 

I 

1 24,5 25,17 0,67 0,67 

2 22 22,68 0,68 

3 23,5 24,18 0,68 

4 22 22,67 0,67 

5 24 24,68 0,68 

6 22 22,66 0,66 

7 24 24,68 0,68 

8 23 23,67 0,67 

9 23,5 24,18 0,68 

Feed formula 

II 

1 23 23,67 0,67 0,67 

2 23 23,67 0,67 

3 22 22,66 0,66 

4 24,5 25,18 0,68 

5 22,5 23,16 0,66 

6 24,5 25,17 0,67 

7 23 23,67 0,67 

8 24 24,67 0,67 

9 23,5 24,16 0,66 

Feed formula 

III 

1 24 24,7 0,7 0,71 

2 22,5 23,19 0,69 

3 24 24,69 0,69 

4 22 22,68 0,68 

5 23,5 24,19 0,69 

6 22 22,67 0,67 

7 25 25,9 0,9 

8 22,5 23,16 0,66 

9 24,5 25,18 0,68 

 

After aplication of the feed formulas the goats are slaughtered to get their meat and then is 

analyzed the nutritional content of the meat.  

 

Table 2 The nutritional value of goat meat 

No.  Sampel 

Code  

Nutritional value  (%) 

Dried 

materials 

ash Crude 

protein 

Crude fat Crude 

cellulose 

Ca BETN ME 

(Kcal/Kg) 

1 Ransum 

1 

22,9249 1,1

415 

17,0198 2,2518 1,8735 3,0041 0,6383 757,33 

2 Ransum 

2 

30,6002 0,9

665 

18,2870 2,3878 1,7605 2,6529 7,1984 1050,39 

3 Ransum 

3 

28,402 1,0

629 

18,8037 2,2833 1,2584 2,3251 4,9935 977,78 

 

Ruminants abdomen consists of four parts, namely the rumen, reticulum, omasum, and 

abomasum with the size of which varies according to age and natural food. Feed rumen 

capacity to accommodate as much as 80%, 5% reticulum, omasum 7-8%, and abomasum 7-
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8%. This division can be seen from the shape muscle spincter during contraction. When 

considered from the food storage capacity can be known that the major ingestion of food 

occurred in the rumen. Saliva is also important to keep the amount of water in rumen fluid 

(Tillman et al, 1989). The process of digestion in the stomach depends on rumen temperature 

37-39 0C and pH 6.0 to 6.7 and in the anaerobic state is the best condition for fermentation 

and the end of the fermentation process will be absorbed continuously by the reticulo rumen 

(Trisunuwati et al, 1989). In the rumen there are a large number of microorganisms, which are 

primarily anaerobic who do a symbiotic mutualism with the host animal.  

In the digestive system of cattle ruminasia there is a process called cud (rumination). Food 

that has been chewed by an animal in his mouth, then is swallowed to enter into the rumen. In 

the rumen occurs destruction of the cell walls of forage, then the nutrients locked inside the 

walls of cellulose can be overhauled by enzymes produced by microorganisms (Lopez, 1952). 

The first reform process is certainly not perfect, it will spew ruminant animals back food 

contained in the rumen back into the mouth. The animal will repeat to chew food for a few 

moments.  

Goat is one kind of ruminant digestion fermentative do. Fermentative digestion is done with 

the help of rumen microorganisms. Fermentation produces protein peptides, amino acids, 

ammonia, volatile fatty acids, and carbon dioxide (Van Soest, 1984). 

Based on the food digestion process then will be greatly assisted if the food consumed by 

animals exist in the form of "partially digested" therefore The Eceng Gondok is used as one 

component of the feed formula should be fermented in advance to assist in the digestion of 

food is to mechanical or chemical, kale should be made rending to be more subtle 

(mechanical aids digestion of food) and ampas tahu as a third component, add the protein 

content in feed formula and bring a distinctive aroma that stimulates appetite goats. 

Provision of various types of feed formulas were created role in this study have an impact on 

weight gain or animal biomass trials. Based on Table 1 on weight gain of goats, feed formula 

III gives the best average weight gain than that for  formula I and II. Weight gain of goats 

with feed formula III is 0.71 kg within 10 days or 2.13 kg per month. While weight gain of 

goats that is given feed formula I and II 0.67 per 10 days or 2,01 kg per month. When 

compared to weight gain with conventional feed goats (1.5 Kg per month) are actually three 

types of rations were formulated in this study is better than conventional feed, but the feed 

ration III is the highest weight gain results. 

Feed formula III consists of components ampas tahu/pulp 35%, 35% Eceng Gondok-

fermented, dried kale 30% while the feed formula I contain ampas tahu/ pulp 30%, Eceng 

Gondok-fermented 35%, 35% dried kale. Feed formula II consists of ampas tahu/pulp 35%, 

30% Eceng Gondok-fermented, dried kale 35%. When considered in the feed formula III the 

pulp out high and high Eceng Gondok-fermented strongly supports the quality of feed. The 

ampas tahu contains protein, Eceng Gondok-fermented also highly nutritious and livestock 

are also high appetite with weight gain goat thus also the highest. The dried kale high 

percentage less supportive of growth in weight because it has not become fodder "partially 

digested" so that undernutrition can be taken to the maximum. 

Actually, all three types of feed formulas are made in this research have high nutritional value 

and can trigger weight gain better than conventional feed. High nutritional value of feed can 

definitely trigger weight gain faster. Mc Donald et al. (2002) states that the growth of 

livestock is controlled by the consumption of nutrients, especially energy consumption. 

Weight gain, due to the dry ingredients in the feed requirements have been met, and also due 

to the results of protein and carbohydrate fermentation product which is higher than 
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conventional feed so that the resulting growth is also better. This is consistent with the 

statement of Soepranianondo (2005), that if the process of metabolism in ruminant good, then 

the fermentation product in the form of amino acids, ammonia-N and volatile fatty acids in 

the rumen will be high. As we know that for the growth of livestock amino acid required for 

the formation of the protein network while volatile fatty acids are used as a source of energy 

that the rest will be used as a fat or energy reserves. 

Boediono (1997) said that the increase in the rate of weight gain can be obtained by 

increasing the amount of feed composition, as is well known that the feed containing nutrients 

in sufficient quantities allowing livestock to grow. Therefore, the overall goat feed formulas 

in this study grew faster than those fed conventional goat. 

Based on Table 4 above it can be seen that the protein content of goat meat that is given three 

kinds feed formula is made in this research is higher (feed I = 17.0198%, ration II = 18.2870, 

ration III = 18.8037) when compared with the levels of protein goat meat with the 

conventional feed(16.6%) (Anonim5, 2012). In addition to increased protein content, the feed 

formulas is developed in this study also produce goat meat is low fat content. According 

Anonim5 (2012) the fat of meat goat generally contain up to 9.2%, while based on the results 

of the analysis of goat meat with feed formula I is 2.2518% fat content, the fat content of goat 

meat with feed formula II amounted to 2.3878% and ration III produce goat meat with fat 

content 2.2833%. Based on the results of the analysis of the data obtained can be stated that 

the feed formulas were developed in this study has the potential to produce goat meat with the 

low fat and high protein. 

Composition and nutritional value of feed is very influential on the physical and physiological 

condition of the goat. According Socheh (2012), nutrient content of feed affects the quality of 

goat meat and goat hormonal conditions. Furthermore, the physiological processes that occur 

will affect the quality of meat especially level of protein and fat. 

 

4. Conclusion 

Feed formulas were developed in this study resulted in weight gain of goats is larger (2:07 kg 

per month) than that of goats with a conventional feed (1.5 kg per month). Feed formula III is 

the best formula to trigger weight gain goat (2.13 kg per month) is compared with feed 

formulas I and II (2:01 kg per month). While the protein content of goat meat with feed 

formulas are developed in this study increase of about 1% when is compared to the goat meat 

with the feed convensional feed.The level of fat in the goat meat with the feed formula are 

developed in this study experienced a decline of about 7%. 
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Abstract 

Lactic Acid Bacteria (LAB) is a bacteria which has an important role in the process of fermentation of 

organic matter. ‘Bakasang’ is traditional fermented fish product made from the guts of fish mainly 

Katsuwonus pelamis L as well as other small fish and fish eggs. ‘Bakasang’ is well known as a typical 

food of North Sulawesi (Manado). LAB have proteolytic activity that degrade fish proteins into 

bioactive peptide that could performe as anthyhipertensive compound during fermentation. This study 

aimed to identify LAB that produce strong proteolytic abilities. This study revealed that two isolates 

that were design  as Pediococcus B3.5 and Pediococcus B9.7 based on phenothypic characterization 

have the strong proteolytic abilities. These strains were further identified by Amplified Ribosomal 

DNA Restriction Analysis (ARDRA) was carried out with one restriction   endonuclease  enzyme 

(Hae3). Isolates LAB proteolytic from bakasang have a identical character with Pediococcus 

acidilactici. 

 

Keyword :  Bakasang, Lactic Acid Bacteria Proteolytic, ARDRA   

 

 

1. Introduction 

Bakasang’ is traditional fermented fish product made from the guts of fish mainly 

Katsuwonus pelamis L as well as other small fish and fish eggs. ‘Bakasang’ is well known as 

a typical food of North Sulawesi (Manado). Traditional fermentation process generally takes 

place spontaneously that involve microbes present in the raw material so that there are 

different types of microbes that grow according to changes in its environment. Lactic acid 

bacteria are found as microbial dominant in the process of traditional fish fermentation  and 

has an important role to hydrolyze proteins and accumulate the free amino acids during 

fermentation, lowers high blood pressure, cholesterol and glucose  (Hu et al., 2007; Yin et al., 

2002a;2002b; 2005).  

Fermentation that using lactic acid bacteria will produce metabolites that may provide health 

effects on the body. Several peptide that degradation protein of products such as wheat, soy, 

tuna, sardines, bonito, mackerel and milk by lactic acid bacteria that could performe as ACE 

inhibitors (Angiotensin I Converting Enzyme) and can serve as an antihypertensive (Seppo, et 

al, 2003; Itou and Akahane 2004 ; Yoshikawa, et al., 1994). Some studies have also been 

conducted on fish products indicating the antihypertensive peptides. Antihypertensive 

peptides found in fish by salting and fermentation (Kim et al., 1993), fish sauce sardine 

(Yeum, et al., 1993), bonito fish (Yoshikawa, et al., 1994). Mackerel extract fermented with 

Lactobacillus plantarum, Lactococcus lactis subsp. lactis, Lactobacillus helveticus and 

Pediococcus pentosaceus capable of lowering blood pressure tukus SHR (Yin et al., 2002). 

Fish as a raw material of bakasang is a source of protein that has the amino acid and sequence 

of certain amino acids in accordance with the structure of the peptide ACE inhibitor and the 
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presence of lactic acid bacteria involved in the degradation of fish protein into an ACE 

inhibitor shows that bakasang found any ACE inhibitor (Lawalata and Gedoan, 2014). 

objectives of the experiment was to identify  lactic acid bacteria on  bakasang  that produce 

strong proteolytic abilities by Amplified Ribosomal DNA Restriction Analysis (ARDRA). 

2. Material and Methods 

2.1. Isolation of Lactic Acid Bacteria 

Guts of Big fish, meat and egg fish were  collected   from local market in Manado. These 

samples were transported to the laboratory   using cool box (4°C) and cut into small pieces 

and mashed. Salt and rinse reagent were added and mix thoroughly. The mixture was packed 

into bottles, corked and then incubated at 37ºC for 7 days. LAB were isolated from sample of 

bakasang. Ten gram of samples were taken aseptically and homogenized in 90 ml of NaCl 

solution. Serial dilutions up to 10-7 were prepared and appropriate dilutions were plated onto 

de Man Rogosa and Sharpe Agar supplemented with CaCO3 1%, Na Azida and Syclo-

hexamide. All  plates were incubated at 37°C for 48 hours. Only lactic acid producing 

bacterial colonies were selected. This can be observed from clear zones around the colonies 

which indicated the dissolving of CaCO3 by an acid. Colonies with different morphology 

were counted, picked up and purified by restreaking on the same medium. 

Cell morphology, Gram staining and catalase test, motility, non-spore forming were 

performed as a preliminary screening for lactic acid bacteria. The selected lactic acid bacteria 

were maintained as stock cultures at -80 °C in 10% skim milk and 20% glycerol.   

2.2. Screening of Lactic Acid Bacteria for Proteolytic Ability 

Isolates which gives the characteristics of lactic acid bacteria was tested  proteolytic activity 

by using the medium of skim milk agar (composition: 2% skim and 2% agar). Inoculation is 

done by inserting isolates on medium skim agar with a sterile toothpick, then incubated at 

room temperature for 24 hours. Proteolytic LAB isolates  characterized by the formation of 

clear zones in the medium skim agar and proteolytic activity was measured by the ratio of the 

diameter of clear zone/the diameter of colony (R) (Vichasilp et al, 2008). 

2.3. Identification of  Lactic Acid Bacteria Isolated 

Characterization of LAB proteolytic isolates performed on isolates that have relatively high 

proteolytic activity (R ≥ 1,5 mm).  The isolates LAB showing the highest proteolytic abilities 

were identified based on phenotypic and genotypic characterization. Phenotypic 

characterization was performed by  examining cell morphology, motility and spore forming  

of isolate. Isolate was gram stained and tested for catalase production, and were preliminarily 

identified based on the phenotypic properties such as gas production from glucose, growth at 

different temperatures as well as the ability to grow in different concentrations of sodium 

chloride and pH in De Man, Ragosa, Sharpe (MRS) broth (Dykes et al., 1994). Genotypic 

characterization was conducted by amplified ribosomal DNA restriction Analysis (ARDRA). 

2.4. Genomic DNA Extraction 

Extraction of genomic DNA were done as described by Pospiech and Neumann (1995)  in 

Lawalata et al. (2011). Bacteria were cultivated on MRS broth. After 2-3 days of cultivation 

at 30 °C, 1.5 mL of biomass was collected by centrifugation (5 min, 13.000 rpm). The pellet 

was resuspended in 400 μL SET buffer (75mM NaCl, 25mM EDTA, 20 mM Tris, pH 7,5), 50 

µL Lysozyme (10 mg/mL), 20µL Proteinase K (15mg/mL) were added and incubated  at 37ºC 
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for 1 h. 50µl SDS 10% was added and incubated at 65ºC for 1 h. 400µL cooled Chloroform 

was added and centrifuged (13.000 rpm 10 min). The aqueous layer was re-extracted with 

isopropanol (1:1v/v) and then incubated at -20ºC overnight. DNA was centrifugated and 

washed with cooled  ethanol 70% and then supernatant was removed. The purify of DNA 

solution was resuspended with TE buffer and checked spectrophotometrically at λ260 and λ280 

nm.   

2.5. 16S rRNA Gene Amplification 

The 16S rRNA genes were amplified from purified DNA of the strain using a commercial kit 

(Mega Mix Blue ® and universal primers 27f(5’-AGAGTTTAGTCCTGGCTCAG-3’) and 

1492r(5’-GGTTACCTTGTTACGACTT-3’)  for 16S rDNA by Thomas (2007). The 

condition of amplified gene fragment : pre-denaturation of the target DNA at 96ºC for 4 min 

followed by 30 cycles at 94ºC for 1 min, primer annealing at 51,5ºC for 1min and 30 s and 

primer extension at 68ºC for 8 min. PCR was completed with 10 min elongation at 68 °C 

followed by cooling to 4 °C. PCR product was visualised by electrophoresis on a 2 % (w/v) 

agarose gels, stained with ethidium bromide   in the presence of a 1 kb ladder  The parameters 

for the electrophoresis were 90 V for 30 min (Lawalata et al., 2011). 

2.6. Amplified Ribosomal DNA Restriction Analysis (ARDRA) 

Result of 16S rRNA gene purification with Microclean Kit (Microzone Ltd) were then 

separated with HaeIII enzyme endonuclease. DNA phragments produced were 

electrophorised in 2% agarose gel with 90 voltage 30 min using electrophoresis buffer 

solution TAE 0,5X (Mendoza-Espinoza, et al., 2008). Differences pf DNA polymorphism 

pattern were analysed using Multi Variate Statistical Package (MVSP) Plus-version 2.0 with 

UPGMA (Unweighted Pair Group Method with Arithmatic Averages) algoritm (Sembiring & 

Goodfellow, 2001). 

3. Result and Discussion 

3.1. Isolation of Lactic Acid Bacteria 

Samples of bakasang were used for isolation of lactic acid bacteria. 50  isolates    of LAB in 

which production clear zone around theirs colonies were obtained from bakasang. The clear 

zone appearance is due to the dissolution of CaCO3 on MRS medium by acid agent 

(Panthavee  et al., 2007). Among the 50 isolates were rearrange and confirmed as LAB in 

amount of 30  isolates. All these isolates were gram positive, rods and cocci, appeared singly, 

in pair, chain, tetrad. Cell were non motile and non sporing, they gave negative reaction for 

catalase. These strains were then classified into genus level using profile matching method. 

Based on the profile matching method that  30 isolates separated into four groups. Group I 

were putatively identified as genus Lactobacillus.  Group II were represented as cocci (tetrad) 

homofermentative which were identified as genus Pediococcus, Group III were represented as 

cocci (pair, chain) homofermentative which were identified as genus Streptococcus/ 

Enterococcus,  Finally, group IV   were identified as genus Leuconostoc. It was concluded 

that lactic acid bacteria isolated from bakasang are dominated by Lactobacillus, Pediococcus, 

Streptococcus/Enterococcus and Leuconostoc.  

3.2. Screening of Lactic Acid Bacteria for Proteolytic Ability 

Thirty LAB isolates obtained from bakasang, screened by its ability proteolytic to use media  

skim milk (2%). Isolates were forming a clear zone on skim milk medium that is could 
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performe as lactic acid bacteria that have the ability proteolysis. Based on the screening 

results, obtained 3 kinds of characteristics: 1) isolates that grow and form clear zones, 2) 

isolates that grow but does not form a clear zone and, 3) isolates that did not grow. Isolates 

LAB grow and establish a clear zone indicates that the isolates of LAB has the ability to 

hydrolyze casein in skim milk, while the isolates that grew but did not establish a clear zone 

allegedly showed that this isolate able to utilize other nutrients contained in the medium skim 

milk but do not have the ability to degrade casein milk in incubation conditions (room 

temperature). Isolates that do not grow LAB isolates showed that they could not grow on 

media and incubation temperatures are applied. Data proteolytic LAB isolates screening 

results are presented in Table 1. 

Table 1. The Number of Lactic Acid Bacteria (LAB) and Number of Lactic Acid Bacteria (LAB) 

proteolytic isolated from bakasang 

 Type of Isolates  Number of Isolates 

LAB acid forming 50 

LAB 30 

LAB Proteolytic 10 

LAB Proteolytic R ≥ 1,5 2 

LAB non Proteolytic 20 

3.3. Identification of  Strain LAB proteolityc  

Identification of strain B3.5 and B9.7  which have  highest proteolytic activity were 

done based on phenotypic and genotypic characterization. The phenotypic properties of strain 

B3.5 and B9.7 were summarized  in Table 2 and Table 3.   

Table 2.  Identification  genus level (generic assignment) LAB proteolytic  isolated from bakasang based 

on  Profile Matching Method 

Karakter Kunci* 

 E
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S
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cc
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B
3

.5
 

B
9

.7
 

Bentuk sel bulat + - + + + + + 

Pewarnaan + + + + + + + 

Susunan sel tetrad - - - + - + + 

Pembentukan spora - - - - - - - 

Reaksi  katalase - - - - - - - 

Produksi gas - -/+ + - - - - 

Motilitas - - -         -       - - - 

Homofermentatif + + - + + + + 

Heterofermentatif - - + - - - - 

*Key Character description genus Lactobacillus, Enterococcus/Streptococcus, Leuconostoc dan Pediococcus 

berdasarkan Bergey’s manual Systematics of Bacteriology (Sneath et al., 1987). 

From the morphological examination, strains of B3.5 and B9.7 which have highest proteolytic 

activity were gram positive and  coccus (tetrad). These isolates were catalase negative, 

facultative anaerobes, non endospora forming, non motil. Based on these characteristics, the 

isolates were phenotypically identified as member of Genus Pediococcus and member of 

species P.acidilactici (Holt et al., 1994).  Genotypic characterization study was carried out to 

identify strains B3.5 and B9.7  after studying phenotypic characteristics. 
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Table 3. Phenotypic characteristics of the  LAB Proteolytic from Bakasang Sample 

Characteristic P.acidilactici 

FNCC 0110 

P.pentosaceus 

FNCC 0019 

B3.5 B9.7 

Gram stain 

Shape 

Cell arrangement 

Production gas from glucose 

Catalase 

Spore formation 

Motility 

Fermentation type 

Growth on : 

- 10ºC 

- 40ºC 

- 45ºC 

- 50ºC 

Growth on : 

- pH 4,5 

- pH 8,0 

- pH 9,0 

 Growth on : 

- 6,5% NaCl 

- 10% NaCl 

- 18% NaCl 
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3.4. ARDRA 

An about 1.5-kb portion of the 16S rRNA gene from 4 cultures of lactic acid bacteria was 

amplified using the universal primers 27f and 1492r. The result of 16S rRNA gene 

amplification were then separated by using HaeIII restriction enzyme. Polymorphism patterns 

as a result of 16S rRNA gene cleavage is shown in Figure 1 and 2. 

 

 

 

 

 

 

 

Figure 1. ARDRA profiles of 16S rRNA gene LAB proteolytic and reference strains were digested with  

Hae3 enzyme and representative diagrams. (A) ARDRA profiles of 16S rRNA gene LAB proteolytic and 

reference strains were  digested with  Hae3 enzyme, (B) Representative diagrams of ARDRA profile16S 

rRNA gene LAB proteolytic and refence strains wrere  digested with  Hae3 enzyme . Lane 1 (P. 

pentosaceus FNCC 0019), Lane 2 (Pediococcus acidilactici FNCC 0110, Lane 3 (B3,5), Lane 4 (B9.7), M 

(Marker 100 bp Ladder). 

According to the given results of ARDRA in Figure 1, 16S rRNA gene cleavage from 

analyzed bacterial isolates shows two different patterns of DNA polymorphism. Each DNA 

polymorphism pattern consists of 3-4 DNA band with molecule weight varies from 100bp – 

600bp. DNA polymorphism pattern derived from ARDRA method was not only used to 

differentiate bacterial in species level and higher taxonomy but also to define the familial 

relationship between analyzed bacterial isolates (Cruz at al., 2001). Familial relationship of 
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analyzed bacterial isolates in this research was performed by construction dendrogram form 

(Figure 2). 

 
Figure 2.   Dendrogram obtained by ARDRA profile of  2 strains lactic acid bacteria proteolytic and 2 

reference strains member of Pediococcus genus generated from restriction by HaeIII enzyme restriction. 

Dendrogram regerated from restriction by HaeIII enzyme restriction in Figure 2 show that 

strains of B3.5 and B9.7  could performe to be member of the same species with similarity 

index  100%.  Those isolates showed that they have the taxonomy or very close relationship. 

These two strains are within one cluster with reference strains of Pediococcus acidilactici  

0110 FNCC with similarity index 100%, its means that  the two strains are identical to the 

reference strain of Pediococcus acidilactici FNCC 0110. These results are consistant with 

data of phenotypic characteristics.  

4. Conclusion 

ARDRA is an accurate and reliable method capable of discriminating among the test strains 

(B3.5 and B9.7) and reference strains (P. pentosaceus FNCC 0019 and Pediococcus 

acidilactici FNCC 0110). The two strains (B3.5 and B9.7) are identical to the reference strain 

of Pediococcus acidilactici FNCC 0110. These results are consistant with data of phenotypic 

characteristics. The procedure is based on digestion of the PCR amplicon amplified by 27f 

and 1492r primers using two enzyme restriction endonuclease.  
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Abstract 

Spodoptera exigua is one of the important pest on spring onion in Minahasa. Eforts are made to 

control the pest without any negative impact by using botanical insecticides. The aim of this research 

was to assess : (1) the toxicity of EtOAc extract fraction of Barringtonia asiatica seed on Spodoptera 

exigua larvae (2) the influence of extract concentration on antifeedant activity of S. Exigualarvae and 

(3) the effect of extract sublethal concentration on the development and reproduction of S. exigua. 

Leaves residual method was used to evaluate the toxicity and the sublethal concentration extract to the 

development and reproduction of S. Exigua. Second instar larvae of S. Exigua was used as a larvae 

test. The research was carried out using completely randomized design consisted of six treatments. 

Each treatment was replicated five times. Probit analysis was used to calculate correlation between 

extract concentration and larvae mortality in order to determine toxicity (LC50). Analysis varians was 

performed to calculate length of period of larvae, pupae, imago and female fecundity in regard to the 

growth and reproduction of S. exigua. The effect of extract on antifeedant activity was determined 

using choice method. The result showed that B. Asiatica seed extract had insecticidal activity on LC50 

which was 0,21 %. Extracted seed of B. Asiatica inhibited antifeedant activity of the test larvae at 

concentration 14.93 – 34.01%. B. Asiatica extracted seed on sub lethal concentration of 0.15 to 0,30 % 

could also extend length of period of second instar larvae to imago in average 1,92 to 2,45 days. Also, 

it was reducing the percentation of pupae to be imago viz 94,60% as well as shorten living duration of 

male imago from 1.44 to 8,46. Whereas, female adult was 0,71 to 3 days. Furthermore, it was also 

decreasing the number of eggs within a range of 41 to 112 eggs.  

 

Keywords : Barringtonia asiatica extract seed, toxicity, antifeedant, Spodoptera exigua 

 

 

1. Introduction 

1.1. Backround 

Spodoptera exigua was reported to be an important pest on onion plants in Palu, Central 

Sulawesi (Pasaru, 1994), in plants scallion in Minahasa North Sulawesi (Rondonuwu, 1990; 

Manueke, 1995) as well as an important pest of soybean in West Java (Arifin and Marandi, 

1992). S. exigua is one of the obstacles both in cultivation and increase crop yields, especially 

in plants scallion because plants can suffer yield loss by 75% due to the attack of S. exigua 

(Sastrosiswojo, 1992). 

Attempts to control S. exigua attack is still dependent on the use of synthetic insecticides. The 

use of insecticides is done continuously at the plant scallion farmers as a guarantee for the 

success of the production. The high frequency of application of insecticides cause negative 

impacts such as environmental pollution, killing of an organism is not a target, resistance, 

resurgence, the emergence of secondary pests and hazards residues on crops that can trigger 

cancer in humans as the main consumer (Oka, 1995; Untung, 2001), 



Proceedings of MatricesFor IITTEP – ICoMaNSEd 2015 
ISBN: 978-602-74204-0-3 

 

 

Biology Page 498 
 

Considering the negative impacts of the use of synthetic insecticides is then sought an 

alternative control for environmentally safe but still effective, easy and quick to control the 

insect pest population is by the use of insecticides derived from plants because it is relatively 

easy to obtain, secure against natural enemies, has short persistence level so it does not worry 

leaving residues on the crop, do not pollute the environment and can work compatible with 

biological control (Kardinan, 2000; Charleston, 2002). Botanical insecticides do not have 

certain advantages that are not owned by synthetic insecticides. In nature, botanical 

insecticides have unstable properties that substantially degraded naturally. Botanical 

insecticides known also easily degraded so it will not cause residual (Arnason et al., 1993; 

Isman, 1995).North Sulawesi has a lot of plants that have the potential to be developed as a 

source of botanical insecticides. Among the plants that are used as a botanical insecticide that 

will be tested here is seed Barringtonia asiatica. 

Kardinan (2000) reported Bitung seed extract contains saponin. Saponin contained in the 

seeds of B. asiatica can be used as an insecticide because it is toxic to insects (Anonymous, 

1990) and to inhibit the development of insects (Harmantha et al, 1987). In connection with 

some of the things that have been described, then before Bitung seed extract (B. asiatica) used 

directly in the field as a means of pest control, it is necessary to do laboratory research on the 

bioactivity of plant extracts EtOAc fraction of the pest caterpillar onions Spodoptera exigua. 

1.2. Formulation of The problem 

Of the various things that have been described can be formulated several issues, among 

others: 

1. What type of alkaloid contained in B. asiatica seed extract. 

2. What LC50 toxicity of the active ingredient alkaloid B. asiatica seed extract against 

S. exigua larvae tested. 

3. Effect B. asiatica seed extract active ingredients to the activity S. exigua larvae. 

1.3. Research Purposes 

This study aims to determine : 

1. Type Alkaloids as an active ingredient contained in B. asiatica seeds 

2. Toxicity (LC50) of a type of alkaloid in the seeds of B. asiatica against larvae of S. 

exigua. 

3. Effect of alkaloid as the active material on the activities of eating larvae of S. 

Exigua. 

1.4. Benefits of Research 

The results of this study are expected to provide an innovation in pest control onion caterpillar 

S. exigua on leek plants in the form of a botanical insecticide products B. asiatica extract 

seeds. 

2. Research Methods  

2.1. Time dan Place Research 

Testing bioactivity seed extract Bitung (Barringtonia asiatica) against caterpillar pests 

Spodoptera exigua Tataaran conducted at the village, Minahasa Tondano while the extraction 

of plant materials conducted in the laboratory of Physiology and Toxicology of the Faculty of 

Medicine, University of Sam Ratulangi. This study is planned for 4 months from the month of 

March to June, 2014. 
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2.2. Materials and Tools of Research 

The tools used in this study include insect breeder box (50 x 50 x 50) cm, Oven, digital 

Balance GR - 200 (δ = 0.1 mg), blender, Mohr pipette (0.5, 1, and 5) ml, beaker, flask, shaker 

magnetic stirrer TC - 2, rotary evaporator Buchi R - 144, cork borer (O3 cm), vacuum pump 

VP - 16, pumpkin filter, pumpkin separator, Buchner funnel, petri dish (ø 9 and 20 cm), 

plastic box (50 x 30 x 10) cm, coarse and fine filter paper (Whatman No. 41, ø 12.5 cm), 

erlenmeyer flask, sieve (ø 0.5 mm), aluminum foil, jars ø 18 cm, 300 ml glass jars, loupe, 

blotting paper, brushes, cotton, label paper, scissors, writing equipment and cameras. 

Materials used include the larvae of S. exigua, seeds Bitung (Barringtonia asiatica), plant 

scallion, mead 10 %, methanol (CH 3 OH), ethyl acetate (EtOAc, hexane (C6H14), distilled 

water (H2O), Agriwet 100 S, dregs saws and documentation material. 

2.3 Research Method  

2.3.1. Pengujian Toksisitas Ekstrak Terhadap Mortalitas Larva S. exigua 

The test method used is the residue on the leaves by way of immersion. Tests are arranged in 

a complete randomized design (CRD), the six concentration and each treatment was repeated 

five times for each extract. The treatment consisted of concentration of ethyl acetate fraction 

of methanol extract of seeds of B. asiatica 0 %, 0.15 %, 0.20 %, 0.25 %, 0.30 % and 0.35 %. 

Each concentration was obtained based on preliminary test results that can cause mortality of 

larvae of S. exigua between 0-100 %. 

2.3.2. B. asiatica Seed Extract Influence on the Activities of Eating 

This testing is done by the method of residue on the leaves by way of choice. The experiment 

was arranged in a completely randomized design (CRD), six treatments and five replications. 

The treatment consisted of LC0 (control), LC15, LC35, LC55, LC75 and LC100 from ethyl 

acetate fraction of methanol extract of seeds of B. asiatica. 

2.3.3. Effect of Extract Against Development and Reproduction S. exigua 

Method is a method of testing conducted residue on the leaves by way of immersion. The 

experiment was arranged in a complete randomized design (CRD) with six treatments and 

five replications. The treatment consisted of concentration of ethyl acetate fraction of 

methanol extract of seeds of B. asiatica 0 %, 0.15 %, 0.20 %, 0.25 %, 0.30 %, 0.35 %. Each 

concentration was obtained based on those preliminary test results that can cause mortality of 

larvae of S. exigua between 0-100 %. The population in each treatment increased the amount 

to be used as a material in further treatment, especially in determining the reproduction of the 

imago. 

2.4. Research Procedure 

2.4.1. Propagation Insect  

S. exigua insects used in this study was taken from the field (Tomohon) and then propagated 

in the laboratory. Imago maintained in insect breeding box (50x50x50) cm and fed liquid 

honey 10% is absorbed in a wad of cotton. Leek pesticide-free is used as a place of laying the 

eggs were laid in a glass bottle filled with water and then put in a breeding box. 

Group of eggs laid on leaves of onion were collected and placed on Petri dishes (ø 20 cm) 

lined with blotting paper. After the eggs hatch, the larvae are transferred into a plastic box 
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measuring 50x30x10 cm lined with blotting paper and fed pesticide-free leek. Second instar 

larvae used for bioassay and the remainder used further propagation. Larvae will pupasi 

transferred to another plastic box containing sterile saws dregs. Pupa formed moved to the 

breeding of insects and allowed to imago. 

2.4.2. Extraction and Partition 

Extraction is done by soaking method and partition with Counter-current distribution method. 

Bitung seeds that have been shredded dried in an oven at a temperature of 400C for 1 x 24 

hours and then pulverized with a blender. Powder is finely then soaked with methanol in the 

ratio 1: 5 (w / v) in the Erlenmeyer flask and shaken with a magnetic strirrer for 2 x 24 hours. 

Results marinade filtered in stages by using 2 Buchner funnel that had been covered with 

coarse filter paper (for upper funnel) and fine filter paper Whatman no.41 (for lower funnel) 

and accommodated in another Erlenmeyer flask. The dregs of the filter is rinsed repeatedly 

until the filter is not colored (clear). Liquid distillate united and included in the evaporator 

flask that had been weighed, then metahnol evaporated by using a rotary evaporator at a 

temperature of 45 - 500C, a rotation speed of 50-60 rpm and low pressure 150-200 mmHg. 

After evaporation was completed, the flask containing the extract weighed again. The 

difference between the two is the weight of the weighing of extract. 

The crude extract obtained from the methanol fraction was then partitioned with hexane - 

methanol system (95 %) with a ratio of 1:10:10 (w / v / v) in a flask separator for ± 3 hours, 

and the hexane phase was washed with 95 % methanol. Hexane phase is removed, while 95 % 

methanol phase was evaporated with a rotary evaporator. Methanol fraction obtained was then 

partitioned back in ethyl acetate - water system, the water phase was discarded and the ethyl 

acetate phase was evaporated solvent. Ethyl acetate fraction obtained is then stored in a 

refrigerator (≤ 4 0 C) for later use in the bioassay.  

2.4.3. Applied 

2.4.3.1. Toxicity Test 

Ethyl acetate fraction of the extract was diluted with a diluent solution containing methanol, 

emulsifiers Agriwet 100 S and distilled water until it reaches the desired concentration. The 

final concentration of methanol and emulsifiers in a solution of each extract was 1 % and 0.1 

%. Pesticide -free leek cut to a length of 3 cm. The leaves of each treatment was immersed in 

a solution with a concentration of extract that has been specified for ± 5 seconds, then wind 

dried. Srbagai controls are used qauadest containing 1 % methanol and 0.1 % emulsifier 

glycerol alkyl phthalates (Agriwet 100 S) without the extract. After wind dried leaves of 

treated and control each put in a petri dish (ø 9 cm) were paved with blotting paper, then put 

15 instar larvae of S. exigua 2. After 48 hours, the leek is required and control is replaced with 

fresh chives without treatment. 

2.4.3.2. Tests on The Activity of Eating 

Four leaves (2 leaves 2 leaves the treatment and control) put in a petri dish (ø 9 cm) which 

had been covered with blotting paper are alternately. Prior to treatment, all four of these 

leaves were weighed to determine the initial weight and drawn one example of each piece 

leaves are used and weighed to determine the water content of leaves. The leaf samples were 

dried in an oven for 2 days at a temperature of 100 C and then weighed again to obtain a dry 

sample weight. Based on the values obtained water content, leaf dry weight of initial 

treatment and control is taken then dried as means mentioned above and then weighed. The 
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difference between the dry weight of the initial and residual dry weight is the weight of the 

leaves are eaten 

2.4.3.3. Testing the Effects of Extracts on Larval Development 

In this test the surviving larvae continue to be maintained imago. It is intended to observe any 

changes that occur in larvae test. While that manages to be imago will be transferred to a jar 

and fed with 10 % honey solution to observe its development. The population at every level of 

treatment increased the amount to be used as a material in further treatment, especially in 

determining the reproduction of imago S. exigua. 

2.4.3.4. Providing Plant Onion Leaves 

Leek plants used in this study derived from the seeds from farmers. These seeds are then 

planted in polybags and fertilization with manure to obtain fertile plants. Maintenance is 

carried out without pesticides to produce healthy plants. The number of plants adapted to the 

needs. 

2.5. Parameter of Observation 

2.5.1. Toxicity Testing 

In a preliminary test parameters were observed concentration of extract that may cause the 

highest mortality of second instar larvae were tested. In the advanced test parameters were 

observed among other instar larval mortality 2, 2-3, 2-4, 2-5. 

2.5.2. Activity Feeding Test.  

Parameters measured were the weight of fresh leaves, leaves treatment and control, sample 

fresh leaf weight, leaf dry weight of example, the weight of the dried leaves of treatment and 

control. 

2.5.3. Influence on the Development of Insects Test 

Parameter observed : the mortality of larvae, second instar stage long, long time development 

of each stage, the percentage of larvae become pupae and pupae percentage so imago and 

imago fecundity and duration of imago stage. 

2.6. Data Analysis  

2.6.1. Toxicity Test 

Data obtained treatment mortality percentage is corrected by the control mortality by Abbot 

formula - 1925 (Heinrichs et al, 1981 in Asmono, 2004) as follows : translated 
                                        (Po – Pc) 

                         Pt  = --------------------------- x 100 % 

                                               (100 – Pc) 

 Where, 

 Pt = corrected mortality (%) 

 Po = mortality treatment (%) 

 Pc = control mortality (%) 

To determine regression of concentration – mortality relationship, the data processed by 

probit analysis with SAS Ver – 7-1999. 
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2.6.2. Antifeedant Test 

The inhibitory effect of eating or called by antifeedant calculated using the formula :  
 AF = [ (Bk - Bp) / (Bk + Bp) ] x 100 % 

 Where,  

 AF = antifeedant effect,  

 Bk = weight control leaves are eaten,  

 Bp = weight treatment leaves are eaten. 

The difference between the weight of leaf treatment and weight control leaves are eaten 

analyzed by paired t test and antifeedant effect data were analyzed by analysis of variance 

followed by Duncan test 

2.6.3. Reproduction and Development Test 

Data larval mortality and length of 1-5 instar larval stage were analyzed by analysis of 

variance followed by Duncan test. 

4. Results and Discussion 

4.1. Extraction and Partition 

Extraction and partitioning of Barringtonia asiatica seeds per 1,000 grams of powder to 

produce the amount of crude extract were more presented in Table 1. 

Table 1. Extraction and Partition Seed B. asiatica 

Extract Plant 
HHeavy 

Powder (g) 

Extraction and Partisis (g) (%) 

Crude extract  Fraksi CH3OH 95% Fraksi EtOAc 

B. asiatica                 1000          110,17 (11%)               64,85 (6,5%) 52,43(5,2%) 

Seed B. asiatica as much as 1 kg of the test plants after dissolved with methanol (CH 3 OH) 

to produce crude extract each as much as 93.22 g and 110.17 g. Results partition the crude 

extract with solvent hexane (C6H14) - methanol (CI3OH) 95 % respectively produce the 

methanol fraction of 95% amounting to 59.09 g and 64.85 g, then the result of partitioning the 

methanol fraction 95 % solvent ethyl acetate (Et OAc) - water (H2O) to produce ethyl acetate 

fractions of 43.27 g and 52.34 g. From the extraction and partitioning it turns out B. asiatica 

extract to produce enough material ie about 16.95 g. B. asiatica seed extract contains active 

ingredients saponins having foaming properties in water and very soluble in water. 

4.2. Toxicity Extracts Against Larvae of S. exigua 

Results of testing the mortality of larvae of S. exigua treated with B. asiatica seed extract can 

be found in Appendix 1, which then created a list of the percentage of cumulative mortality of 

larvae of S. exigua based day treatment as in Table 2. 

Table 2. The Cumulative Mortality ofLlarvae of S. exigua by Day After Treatment 

 

Consentration                   ____Larval Mortality  (%) Day __________ 

   (%)                        1      2      3     4     5      6     7      8      9      10 

 B. asiatica 

      0                       0        0       0     0     0      0     0      0      0       0 

     0,15                   0        4      12    20   23    24   25    25     25     25  

     0,20                   0       11      27   29   32    33   35   35      35     35 

     0,25                   0       16      31   43   47    51   53    56     56      56 

     0,30                  16      55     67    81   85    85   85    85     85      85 

     0,35                  27     100    100  100  100  100  100  100  100   100 

Information : m= Larvae mortality, Kf= cumulative mortality, (%) Percentace Cumulative mortality 
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Figure 2. The cumulative mortality of larvae of S. exigua treated extract fractions EtOAc Seeds of B. 

asiatica 

B. asiatica occurred on day 1 after treatment at the concentration level of 0.30 %. S. exigua 

larval mortality of B. asiatica extracts of 100 % occurred on day 2 after treatment. This 

proves that treatment with B. asiatica seeds work quickly and are so deadly. Data from Table 

2 is expressed in the form of a line diagram in Figure 2. 

Those pictures two is seen that treatment with B. asiatica seed extract at a concentration of 

0% (control) did not occur the mortality of larvae. In extracts of B. asiatica seen an increase in 

the mortality of larvae occur until day 4 after treatment at the level of concentration of 0.15%, 

except at a concentration of 0.25%. In general mortality of larvae of S. exigua treated B. 

asiatica increased with increasing concentration given. Bii B. asiatica extract treatment at 

concentrations below 0.30% has not effectively cause larval mortality until the 10 hsp test for 

cumulative mortality  90%. According Prijono (l999b) in Asmono (2004) extract is said to 

be effective when it may cause  larval mortality rate of 90%. 

In the mortality observations, performed up to day 9 after treatment which is equivalent to the 

phase of development instar larval instar S. exigua ie 1 = 2 days, 2 = 2 days instar, third instar 

= 3 days, 4 = 3 days instar and fifth instar = 3 days. To express the relationship between the 

phase instar larvae and mortality due to B. asiatica extract can be seen in Table 3. 

Table 3. The Cumulative Mortality of of S. exigua by larval Development Phase (instar) 

_____________________________________________________________________________ 

                                                                          Larval Mortality  (Instar)(%) 

Concentration               ----------------------------------------------------------------------------------- 

Extract                          2                      3                            4                           5 

B. asitiaca 

Control                                 0                      0                            0                             0  

0,15                                     4                      23                          25                            25 

0,20                                     11                     32                         33                             35  

0,25                                     16                    49                         56                             56 

0,30                                     55                    85                         85                              85  

0,35                                   100                  100                        100                           100 

Mortality in the extract concentration of 0.30% - 0.45% is still going on instar 2,3,4 and 5 

unless the concentration of 0,50% 100% mortality directly happen to occur at 2. instar larvae 
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mortality was highest in the third instar of 170 tail. Symptoms of poisoning are evident in the 

larvae of S. exigua treated seed extract B. asiatica is the larvae that feed on the leaves of 

treatment such as loss of control in the movement, feeding activity decreased, the body 

becomes stiff eventually die with black-colored body. 

The larvae surviving decreased motor activity and eating habits but after treatment was 

replaced with leaf leaves without treatment these larvae they eat less and move and reach the 

last instar. In general, the body size of larvae that survive due to treatment with B. asiatica 

seed extract is smaller than larvae at concentrations of 0 % (control). 

The active compounds contained in the seeds of B. asiatica is from the class of saponins are 

known to be toxic to the insect so the mortality of larvae of S. exigua most occur in the 

treatment with this extract. The active compounds are included in the class of saponins are 

compounds that are toxic apablla go up into the circulatory system because the blood can 

menghemolisis (Anonymous, 1990). Allegedly active compound is passed through the 

digestive system and into the circulatory system and poisoned larvae test. Blood tests of 

larvae allegedly suffered by the freezing of its abdomen gradually becomes black and stiff. 

The toxicity of each treatment fraction EtOAc seed extract B. asiatica against S. exigua larvae 

can be shown from the results of probit analysis with LC50 values obtained against the second 

instar larvae, instar 2-3, instar 2-4 and instar 2-5 consecutive amounted to 0.245 %, 0.231 %, 

0.211 %, 0.206 %. More can be seen in Table 4. 

Table 4. The Toxicity of Extract Fraction EtOAc B.asiatica seed extract against larvae of S. exigua 

Extract/ 

Larval instar  
a ± GB b ± GB 

LC50 (sk 95 %) 

(%) 

B. asiatica 

Instar 2 

Instar 2 – 3 

Instar 2 - 4 

Instar 2 - 5 

 

6,378 

5,535 

4,465 

4,659  

 

± 

± 

± 

± 

 

1,230 

1,041 

1,025 

1,014 

 

10,468 

8,700 

6,626 

6,792 

 

± 

± 

± 

± 

 

2,028 

1,818 

2,194 

1,537 

 

0,245 (0,205 - 0,288) 

0,231 (0,188 - 0,274) 

0,211 (0,137 - 0,269) 

0,206(0,138 – 0,256) 

Information : a = The intercept of the regression line, b = the slope of the regression line, 

                     GB = Standard Eror ;  sk = confidence interval 

The effectiveness of the extract strongly influenced by the amount of active ingredient in the 

plant, while the amount of active ingredient in the plant itself depends on the genetic diversity 

of plants, plant origin of geographic areas and the current season harvesting the part 

containing the insecticide. In addition to the factors above ways of handling the plant part and 

extraction also affects the effectiveness of the extract obtained (Dada, 1999). 

4.3. Effect of Extract Inhibition Of Feeding Activity Against S. exigua Larvae  

Effect of B. asiatica seed extract on the inhibition of feeding activity can be seen in Appendix 

10. Data from the attachment was analyzed by t-test and its value can be seen in Table 5. In 

assessing this inhibition was held measurement sample leaf weight, leaf weight before 

treatment, after treatment, and the weight of the heavy leaf leaves are eaten. Of the two 

treatments were tested showed inhibition of feeding activity at each concentration as well as 

the results are significantly different ianjut tested on LC15, LC35, LC55, LC75 and LC95. 

The inhibitory effect of eating from LC15 to LC95 each ranged between 14.93 -34.01 %. 

Inhibition of S. exigua larvae feeding activity by both types of extracts tested is due to cross 

beam can detect the presence of foreign substances in food. In general, the insects will 

experience two things before starting a feeding akitivitas is the stimuli unfuk initiation of 
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feeding activity (feeding stimulant) in a plant that provides input cues to pengenaran types of 

food and keep eating, and the second Adarah detection of the presence of foreign substances 

(foreign compounds) which can act as inhibitors to eat so can shorten feeding activity or even 

stop the activity altogether eat (Dadang and Ohsawa, 2000). 

Table 5.  Effect of seed extract B.asiatica Inhibition Activity Against Larvae S.exigua at Different 

Concentrations 

Extract  

Concentrat 

ion(%) 

Bk ± SB (mg) a Bp ± SB (mg) a Value P b 
Antifeedant Effect 

(%) c 

     

LC 15 12,83  ± 0,52 13,04 ± 0,44 0,004 14,93 a 

LC 35 6,97  ± 0,76 11,88 ± 0,70 0,000 24,34 b 

LC 55 7,20  ± 1,30 12,91 ± 1,17 0,000 30,89 c 

LC 75 6,97  ± 1,33  13,65 ± 1,53 0,000 33,18 c 

LC 95 7,08  ± 1,39 14,30 ± 0,77 0,000 34,01 c 

Information: a Bk = bobot daun kontrol yang dimakan, Bp = bobot daun perlakuan yang dimakan, b Hasil uji t 

berpasangan (α = 0,05) menunjukkan penghambatan makan bila nilai P < 0,05, c Rataan yang diikuti huruf yang 

sama tidak berbeda nyata berdasarkan uji Duncan (α = 0,05). 

The effects of both types of extracts on the inhibition of feeding activity showed that B. 

asiatica seed extract has an effect that is not too strong antifeedant. Results of research on the 

active ingredients of B. asiatica until now has not been reported waraupun known that 

saponins derived from plants can inhibit the growth of onion moth larvae (Harmantha, et al, 

1987). 

4.4. Effect of Extract to The Growth and Reproduction of S. exigua 

4.4.1. Extracts Against Influence the Development of S. exigua 

Data on the development period of S. exigua perlakua B. asiatica seed extract can be found in 

Appendix 5. The data is then analyzed and tabulated the results can be seen in Table 6. The 

results showed seed extract B. asiatica but can cause death may also inhibit the development 

of larvae. B. asiatica extract treatment may prolong the period of development of S. exigua. In 

the control period the development of second -instar larvae to imago reached 25.81 days. 

Table 6.  Effect of Extract Fraction B. asiatica seed EtOAc Against Long Developmental of S. exigua 

Consentration 

(%, w/v) 

Long Developmental ± SB (Day) (N) a 

I2 ke I3 I2 ke I4 I2 ke Pupae I2 ke Imago 

0,00 

(Control) 

3,06 ± 0,26 (50) 

a 
5,30 ± 0,10 (50) a 9,06 ± 0,19 (50) a 

20,88 ± 0,23 (46) 

a 

0,15 

(LC15) 

3,27 ± 0,11 (48) 

a 
5,50 ± 0,18 (45) a 9,22 ± 0,25 (40) a 

21,24 ± 0,26 (36) 

a 

0,20 

(LC20) 

3,79 ± 0,23 (43) 

b 
5,97 ± 0,19 (33) b 9,85 ± 0,22 (28) b 

22,16 ± 0,32 (24) 

b 

0,25 

(LC25) 

4,14 ± 0,34 (35) 

c 
6,13 ± 0,18 (20) b 

10,14 ± 0,72 (16) 

bc 

22,70 ± 0,45 (13) 

bc 

0,30 

(LC30) 

4,38 ± 0,12 (25) 

c 

6,77 ± 0,23  

(15) c 

10,60 ± 0,55 

(5) c 
23,00 ± 0,82 (4) c 

0,35 

(LC35) 

4,43 ± 0,15  

(16) c 
-b -b -b 

Information :   a SB = Standartd deviation, N = the number of larvae survive on a long developmental 

shown, flats followed by the same letter are not significantly different based DMRT (α = 0.05), there b Tidak 

larvae can reach the stage of pupa and imago. 

In the treatment with B. asiatica seed extract at a concentration level of 0.15 % - 0.30 % 

indicates the state that it can extend the period of development at the larval stages of about 
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2.23 to 2.83 days, prapupa phase relatively unchanged, pupa around 0, -1.02 97 days sehrngga 

overall differences in development from larva to imago reach 1.92 to 2.45 days. 

Inhibition of this development besides allegedly caused by metabolic imbalances in the body 

due to disruption of the growth hormone and the possible development also caused by the 

allocation of energy to detoxify toxic compounds from the extracts. If the condition of the 

food in the absence of toxic compounds, the energy from food will be used for growth and 

development, but in the presence of toxic compounds in foods, the majority of food energy 

that should be used for growth and development is allocated to detoxify toxic compounds 

extract (Sipes dan Gandolfi, 1986). 

4.4.2. Effect of Extract to Become a Successful Pupa Imago 

B. asiatica extract treatment at 5 degree of concentration tested against success percentage 

pupa becomes imago in Annex 6. The data that has been analyzed and tabulated can be seen 

in Table 7 below. 

Tabel 7. Effect of Seed Extract B. asiatica EtOAc fraction of the percentage of success of Pupa Being 

Imago 

Extract/ 

Consentration 

(%, w/v) 

The Percentage of succes (%) a 
Sex Ratio 

(♂ : ♀) The Number Of 

Pupae 
Pupae to Imago 

           B.asiatica    

0,00 75 94,60 a 1 : 1,1 

0,15 56 89,40 b 1 : 1,1 

0,20 49 86,00 c 1 : 1,2 

0,25 33 76,79 d 1 : 1,2 

0,30 10 43,25 e 1: 1,2 

0,35 0 - f - 

Information :   a percentage value followed by the same letter are not significantly different based DMRT 

(α = 0,05),  b there are no larvae managed to become imago. 

The data obtained show that the higher the concentration of seed extract B. asiatica pupae 

survival, the population is lower that is 0.35 % not achieved the pupa stage. 

Results DMRT ( = 0.05), the effect of B. asiatica extract showed the same state that all 

treatments significantly different from the control as well as among the treatments showed 

significant differences. The real difference between the concentration in the second. This 

extract because the inhibitory effect of development still affect the process of metamorphosis.  

The results of visual observation mernperlihatkan that some pupae formed from larvae that 

feed on leaves of B. asiatica seed extract treatment showed abnormalities in the morphology 

(shape is not like a normal slightly curved) and some of the imago that appears to have wings 

that are not normal (not growing). 

4.4.3. Effect of Extracts of the Sex Ratio and Long Life Imago 

Comparison of adult males and females who appear and length of life as a result of the 

treatment of adult S. exigua in Annex 13 and 14. Having analyzed and tabulated to fine the 

data in Table 8  

Comparison of adult males and females arising B. asiatica seed extract treatment is generally 

dominated by female imago. in general it can be said that the number of adult females has 

increased with the increasing concentration given for both types of extracts. The change of 

sex ratio of adult males and females will affect the number of offspring in the next generation. 
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Jumar (2000) report, the sex ratio changes in insects is influenced by factors other than the 

intrinsic insects, can also be influenced by extrinsic factors such as food, seasons and 

population density. 

Table 8. Effect of Seed Extract Fraction EtOAc B.asiatica Against Old Life Imago Spodoptera exigua 

Extract/ 

Consentration (%, w/v) 

Long Life ± SB (day) a 

Imago Male (♂) Imago Female (♀) 

B. asiatica   

0,00 18,40 ± 1,14 a 16,20 ± 0,84 a 

0,50 18,00 ± 0,71 b 15,60 ± 1,14 ab 

0,55 17,40 ± 1,14 b 15,00 ± 0,71 b 

0,60 15,20 ± 0,84 b 14,20 ± 1,10 b 

0,65 - b - b 

0,70 - b - b 

Information :    a  SB = the standard deviation, the average followed by the same letter are not significantly 

different based DMRT  (α = 0,05), b there are no living imago 

The influence of these two types of extracts turned out to be also shorten the length of life of 

male and female imago semuataraf concentrations compared with the control. In B. asiatica 

extract concentration of 0.15 to 0.30% may slow old male living around 1.44 to 8.46 days and 

the female imago approximately 0.71 to 3.13 days. In terms of long-life male is relatively 

longer than females in both types of extracts diperlakuan, this is in line with that proposed by 

Tarumingkeng (1992) that sex is one of the factors that determine insect resistance to the 

poison that is more resistant males than females. 

From the data - the data described above indicate that B. asiatica extracts have inhibitory 

activity growth and development against S. exigua that in normal conditions (control), the 

time required to complete the life cycle ranges from 33.88 days while on the condition being 

treated with the extract had a life cycle of S. exigua reached 35.37 days. Inhibitory activity 

against the growth and development in both extracts yangterdapat is due to a chemical 

compound that plays a role in the breakdown of proteins resulting mengharnbat insects do not 

get adequate protein intake from food, because the food does not digest protein so it can not 

be absorbed by the body. Insect developmental delays may be caused by problems with sarah 

a type of hormone that plays a role in the growth and development so that indicated by stunted 

growth and development of insects (Chapman, 1998, in Dono, 2004). 

4.4.4. Effect of Extract Against S. exigua Reproduction 

B. asiatica extract treatment on five consentartion level against S. exigua fecundity of adult 

females in Annex 12 which when analyzed and tabulated the results can be shown in Table 9.  

Table 9.  Effect of Seed Extract EtOAc fraction B. asiatica Against Kepiridian, Old Stadium Eggs and 

Egg Hatching percentage. 

Consentration 

(%, w/v) 

Number of Egg 

(butir) a 

Long Egg stage ± SB (hari) 
a 

Percentage egg 

hatching (%) a 

0,00 221,60 a 5,65 ± 0,22 a 97,92 a 

0,15 213,60 a 5,50 ± 0,28 a 98,31 a 

0,20 203,40 a 5,57 ± 0,23 a 97,84 a 

0,25 198,40 a 5,56 ± 0,31 a 95,67 a 

0,30    433,80    b - b - b 

0,35 - b - b - b 

Keterangan : SB = simpangan baku, a rataan yang diikuti huruf yang sama tidak berbeda nyata berdasarkan 

uji DMRT (α = 0,05), b tidak terdapat imago yang hidup. 

From Table 9 shows that the treatment of seeds with B. asiatica extract can affect fecundity of 

adult female S. exigua. The number of eggs produced tends to decrease with increasing 
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concentration given. B. asiatica seed extract treatment can reduce the number of eggs ranges 

from 41.4 to 112.4 grains. The results of analysis of variance (: 0'05) the effect of B. asiatica 

extract to the fecundity of adult females showed significantly different results each at a 

concentration of 0.30 to 0.45% and 0.15% _ 0:30. 

Results of analysis of variance showed that the effects of extracts of the old stadium and the 

percentage of eggs hatching eggs on the 5th level tested concentrations significantly different 

concentrations of 0%. Average -rata rama hatching egg stage on domesticum L- seed extract 

treatment ranged from 4.52 to 4.79 days while the average percentage of eggs hatching on all 

treatments ranged between 93.50% - 97.09%. 

Treatment with B. asiatica extract can give real effect to the old stadium hatching eggs with 

an average ranging from 4.30 to 4.81 while the average percentage of procedures for the eggs 

to hatch ranges between 88.66% - 99.07%. Treatment with both types of these extracts 

resulted in a decrease teradinya fecundity of female imago S. exigua tested. This is in line 

with the theory put forward by Wigglesworth (1977) that the quality and the quantity of larval 

food effect on fecundity imago, where fecundity of adult females of S. exigua decline may be 

due to the short life of the imago itself because of the treatment with B. asiatica seed extract. 

Other factors suspected cause of the decline in fecundity are the active ingredients contained 

in these extracts can affect the system in the process pernbentukan reproductive organs and 

hormone function, especially hormones that play a role in the process vitelogenesis. 

5. Conclusion and Suggestion 

5.1. Conclusion 

1. Extract the seeds of B. asiatica seeds were tested on larvae of Spodoptera exigua 

have insecticidal activity. The toxicity is expressed in terms of the highest LC50 

owned namely 0.21%. 

2. Nature of B. asiatica antifeedant highest in LC95 - LC15 reached 34.01 whereas only 

14.3 %. 

3. Extract the seeds of B. asiatica each sublethal concentrations can : 

a. Extracts inhibit larval development to the magnitude of the inhibitory reaching 

1.92 to 2.45 days. 

b. Lowering the percentage of success of the pupa into the imago highest sex ratio 

is 89.40% with the number of adult females more than males. 

c. Lowers fecundity of adult females with many eggs S. exigua relatively the same 

for the second extract ranged from 433.8 to 504, 80 grains. 

d. Shortening the life long imago with higher concentration given the lower the 

longer life of the imago S. exigua. Effect of extracts of the long-life higher at 

7.97 days. 

5.2. Suggestions 

Ethyl acetate extract fraction from seed seeds Bitung (B. asiatica) have good chances to be 

developed as an alternative pest control onion caterpillar S. exigua. For the purpose of 

development is required so it can be field testing the effectiveness against the target pest and 

its effect on other non-target organisms. Further studies need to be performed to isolate and 

identify the active compounds from the extracts B. asiatica. 
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Abstract 

This study aims to determine and identify secondary metabolites contained in the seeds Tombili 

(Caesalpinia bonduc L.). Compounds isolated by maceration and fractionation, phytochemical test, 

separation and purification, and  identified by UV-Vis spectroscopy and IR. Samples were macerated 

with 1.5 kg of methanol and produce 85.79 grams of viscous extract, fractionation of 33.34 grams of 

viscous extract with n-hexane, ethyl acetate, and water solvent each fraction produce 4.54 gram, 1.6 

grams, and 9.34 grams of viscous extract respectively. Result of phytochemical test of isolates showed 

positive contain against flavonoids, terpenoids, alkaloids, tannins and saponins. The results showed 

that the content of the metabolites derived from the Tombili seeds be in the form of white crystals. 

Two-dimensional TLC test with two eluent mixture ratio that is n-hexane: ethyl acetate (9: 1) E1 

isolates with Rf 0.295 and n-hexane: MTC: acetone (7: 1: 2) isolates E2 with Rf 0.55 produce a single 

spot. 

 

Keywords: Secondary metabolites compounds, Caesalpinia bonduc L. 

 

 

1. Introduction 

Plants are a source of endless chemical compound in type and amount. As stated by Lenny 

(2006), that "biodiversity can be defined as chemical diversity that can produce chemicals to 

human needs, such as drugs, insecticides, and cosmetics". Another benefit of chemicals in 

plants are as herbal and botanical pesticides. The Indonesian tropical forests there are around 

30,000 species of flora, and 9,600 species have been known to have medicinal properties 

(Kusuma, et al 2005).  

Almost any kind of plant in Gorontalo can be used as a traditional medicine, herbs, 

ingredients for cosmetics, and botanical pesticides. One of plant that is often used as a 

traditional medicine and as a pesticide plant is Tombili (Caesalpinia bonduc L.). Gorontalo 

society utilizing Tombili as a malaria drug and botanical pesticides to control pests of rice 

plants. 

Tombili included in the family Caesalpiniacea, a group of spiny plant shrubs species. Spread 

mainly in India, Sri Lanka, the Andaman and Nicobar Islands. In India, Tombili including 

essential drugs for the treatment of several diseases (Raghav and Singh, 2012). However, in 

Indonesia people and particulary in Gorontalo society yet know the content and other benefit 

of Tombili. Therefore, research on compounds contained in Tombili is very necessary to 

increase knowledge in order to utilize this plant for the sake of mankind. 
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2. Materials and Methods 

Extraction methods : 1.5 kg of Tombili seed powder macerated using methanol, for obntained 

methanol extract. Furthermore extract is then evaporated at a temperature of 30-40ºC in order 

to obtain viscous methanol extract. Viscous methanol extract was suspended with methanol: 

water ratio (1: 2) and partitioned successively with n-hexane, ethyl acetate to obtain each 

partition of fraction. Results of the partition of fractions evaporated at a temperature of 30-

40ºC to obtained extract from n-hexane, ethyl acetate, and water extract. Furthermore each 

sample chemical tested 

Flavonoids test: 0.1 g viscous extract dissolved in 10 ml of methanol and then divided into 

four test tubes. The first tube is used as a control, and the second, third and fourth tube was 

added NaOH, H2SO4 and Mg-HCl powder. The resulting color change of each tube will be 

compared with the control tube, if the color of each treatment tube difference with the control 

tube, the sample tube has positive contains flavonoids (Harborne, 1987). 

Alkaloids test. 0.1 g viscous extract dissolved in 10 ml of chloroform ammonia and the result 

is divided into two test tubes. The first tube test with Hager reagent, a second tube was added 

0.5 ml of H2SO4 2 N. Acid layer is separated, divided into 3 test tubes and each tube testing 

by using a Mayer, Dragendrof and Wagner reagent. If there are sediments,  the samples 

positive containing alkaloids 

Steroids, terpenoids, and saponins test: 0.1 g viscous extract dissolved in 10 ml of diethyl 

ether. Soluble portion was dropped on a plate, and added 2 drops of acetic acid anhydride and 

1 drop of H2SO4. The insoluble residu in diethyl ether added with distilled water, and 

transferred into a test tube and add more distilled water then shake for 15 minutes. The filtrate 

was taken and placed in the vaporizer cup, added with HCl and evaporated in water heater. 

The remaining part that forms added with diethyl ether and dropped into the plate, and then 

added with 2 drops of acetic acid anhydride and 1 drop of H2SO4. If formed a bluish green 

color indicates steroid, brownish-red color indicates terpenoids, and if it is formed of foam 

showed saponin. 

Tannins test:  0.1 gram viscous extract dissolved in alcohol and then put in a test tube. 

Samples drops with 1% FeCl3 solution. The positive result is indicated by the formation of 

bluish black color or green. Then if  added H2SO4 solution will be formed brown sediment 

(Marlinda et al, 2012). 

Purity test : Methanol extract result from chromatography column were tested for purity by 

two-dimensional chromatography thin layer using a mixture of several eluent. If isolates 

continued to show a single stain patterns, it can be said that the isolates had been pure. Then 

characterized using Uv-Vis spectrophotometry and IR. 

3. Result and Discussion 

Extraction and Fractionation : 1.5 kg of Tombili seed sample macerated with methanol. 

Maceration process is carried out for 3 x 24 hours, where every 24 hours methanol is replaced 

with a new one. Maserat collected evaporated using a rotary evaporator at a temperature of 

30-40oC to obtained condensed methanol extract as much as 85.79 grams. Viscous extract 

taken as much as 33.34 grams methanol and then suspended using a mixture of methanol: 

water at a ratio of 1:2. Results of partitioning of each fraction was evaporated using a rotary 

evaporator to obtain a viscous extract n-hexane, ethyl acetate and water are 4 , 54 grams; 1.6 

grams; and 9.34 grams respectively. 
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Table 1. Result of phytochemical test for each fraction 

Fraction Phytochemical test Reagent Changes that occured Test result 

Methanol 

extract 

Flavonoids NaOH 

H2SO4 

Mg-HCl 

orrange-yellow 

orange-brownish 

orange-reddish brown 

+ 

+ 

+ 

 Alkaloids Mayer yellow-precipitate + 

  Hager white-precipitate + 

  Wagner red-precipitate + 

  Dragendorf white brownish 

precipitate 

+ 

 Steroids Lieberman-

Buchard 

do not form bluish green 

color 

- 

 Terpenoids Lieberman-

Buchard 

formed brownish red 

color 

+ 

 Saponins hot destilled water formed foam + 

 Tannins FeCl3 + H2SO4 blackish gray  

N-hexane 

extract 

Flavonoids NaOH 

 

H2SO4 

Mg-HCl 

orrange-yellow and light 

brwon precipitate 

orange-light brown 

orange-yellow 

+ 

 

+ 

+ 

 Alkaloids Mayer no precipitation - 

  Hager no precipitation - 

  Wagner no precipitation - 

  Dragendorf no precipitation - 

 Steroids Lieberman-

Buchard 

do not form bluish green 

color 

- 

 Terpenoids Lieberman-

Buchard 

do not formed brownish 

red color 

- 

 Saponins hot destilled water not formed foam - 

 Tannins FeCl3  bluish  

Ethyl 

acetate 

extract 

Flavonoids NaOH 

H2SO4 

Mg-HCl 

dark yellow-yellow 

brownish red-yellow 

orange-yellow 

+ 

+ 

+ 

 Alkaloids Mayer yellow-precipitate + 

  Hager white-precipitate + 

  Wagner orrange-precipitate + 

  Dragendorf white precipitate + 

 Steroids Lieberman-

Buchard 

do not form bluish green 

color 

- 

 Terpenoids Lieberman-

Buchard 

formed brownish red 

color 

+ 

 Saponins hot destilled water not formed foam - 

 Tannins FeCl3  blackish green + 

Water 

extract 

Flavonoids NaOH 

 

H2SO4 

Mg-HCl 

flaxen-dark yellow and 

no precipitate 

flaxen-brownish red 

flaxen-red 

+ 

 

+ 

+ 

 Alkaloids Mayer yellow-precipitate + 

  Hager white-precipitate + 

  Wagner yellow-precipitate + 

  Dragendorf white brownish 

precipitatation 

+ 

 Steroids Lieberman-

Buchard 

do not form bluish green 

color 

- 

 Terpenoids Lieberman-

Buchard 

formed brownish red 

color 

+ 

 Saponins hot destilled water formed foam + 

 Tannins FeCl3 + H2SO4 blackish blue - 
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Separation and purification : 10.6 grams viscous extract methanol was mixed with silica gel 

and then put into the column. Extract eluted with ethyl acetate: methanol in gradient from 

ethyl acetate 100% to 100% methanol to obtained 58 fractions. From 58 fractions were 

analyzed by thin-layer chromatography technique (TLC) using n-hexane eluent: MTC: 

Acetone with the ratio of 6: 2: 2 to determine the same stain. The same stains are combined, 

which is symbolized by fractions, as in the following figure. 

 

Figure 1. Column cromatography result in TLC by using mixed eluent n-hexane:MTC:acetone with in 

ratio of 6:2:2. 

Fractions in crystalline form taken and separated by gravity column chromatography using a 

mixture of eluent n-hexane: ethyl acetate with ratio of 9:1. The purity result 62 fractions. 

These fractions are then tested TLC to see the stain patterns of each fraction is as shown in the 

following figure. 

 

Figure 2. Column cromatography result in TLC by using mixed eluent n-hexane:ethyl acetate with in 

ratio of 9:1 

Fractions from result of column chromatography in second fraction A1 is A11, A12, A13, A14, 

and A15 respectively. In fraction A12 showed the presence of crystals and the TLC plate 

showed a single spot so that the purity test conducted using TLC methods with some 

comparisons of eluent to see the stain patterns result as shown in the following figure 

 (a) (b) (c) 

Figure 3. Results of TLC fractions A12 with using various mixed eluent. (a) n-hexane: ethyl acetate 9: 1, 

(b) n-hexane: MTC: Acetone 7: 1: 2, (c) chloroform: methanol 9: 1 
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Based on Figure 3. Rf obtained from the crystal fraction TLC using eluent varied A12 which 

is also different, can be seen in Table 2 below 

Table 2. Rf  value of TLC results fractions No. 14-16 

Eluent Rf value 

n-hexane:etyhl acetate (9:1) 0.325 

n-hexane:MTC:acetone (7:1:2) 0.727 

chloroform:methanol (9:1) 0.909 

Phytochemicals test of pure isolates : Fraction of result from column chromatography which 

is a pure isolates tested phytochemical and obtained results as shown in Table 3. 

Table 3. Phytochemical test result of pure isolate 

Class of 

compound 

Reagent Result Explanation 

Flavonoids NaOH 

H2SO4 

Mg-HCl 

(-) 

(-) 

(-) 

no change of color 

no change of color 

no change of color 

Steroids Lieberman-

Buchard 

(-) do not form bluish green 

color 

Terpenoids Lieberman-

Buchard 

(+) formed brownish red 

color 

Alkaloids Mayer (-) not formed 

 Hager (-) precipitate of all 

 Wagner (-) reagent 

 Dragendorf (-)  

4. Conclusion 

The content of the metabolites that obtained from the seeds Tombili in the form of white 

crystals. Two-dimensional TLC test with two eluent mixture ratio that is n-hexane: ethyl 

acetate (9: 1) E1 isolates with Rf 0.295 and n-hexane: MTC: acetone (7: 1: 2) isolates E2 with 

Rf 0.55 produce a single spot. 
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Abstract 

Insect pest and disease are the inhibiting factor for paddy growth.  There are 70 insect species that 

disturb paddy filed in Indonesia, therefore only 20 insect species that always in big mass.  Those insect 

will be found in seedling to storage. 

This research would like to obtain insect pest and natural enemies in paddy filed at Kakaskasen 

Kabupaten Minahasa as information for insect pest control.  Insect observation was obtained at two 

steps : (1) observation of leaves and stem attacked by insect pest, as example:  stem borer and (2) 

sweeping using insect net as many as five double sweeps in each sample plot.  Insect collection was 

identification using key of identification book at laboratories. 

Research showed that insets pest in vegetative stage there are: Cnaphalocrocis medinalis, Nephotettix 

sp., Nymphula sp., Grasshopper (Acrididae), stem borer {based on the insect attacked in plant)), 

Spodoptera sp.: in reproductive stage there are: C. medinalis, Nephotettix sp., Nymphula sp. and in 

mature stage there are: Leptocoriza sp..  We also found snail (“keong mas”} and rats. We also found 

predators and parasitoids (natural enemies) in paddy field.  Predator including:  dragonflies, spiders, 

Paederus sp., grasshopper (Acrididae), Micraspis sp., and ladybird beetle (Coccinellidae), and cricket 

(Gryllidae).Parasitoid including:  Apanteles sp., Macrosentrus sp., Elasmus sp., Opius sp., 

Brachymeria sp.. Other plants that found around paddy filed there are: grasses, weed species, banana 

trees, sugar palms, cassavas, corn fields, sweet potatoes, coconut trees, Leucaena glauca. 

 

Key words: Paddy filed, Insest pest, natural enemies,  

 

 

1. Introduction 

1.1.  Background 

Rice is one of the crops that are beneficial for the majority of the world population, which 

mainly comes from the great food. Luh (1990) suggested that rice is a staple food and loved 

by the world community because it tastes good, also contain high nutritional value. As 

conceived by the nutritional value of rice is: 7.5% protein, 1.7% fat, 77.7% carbohydrates, 

and 356 calories. The development of agricultural technology has many advantages for the 

farmers especially those who apply good agricultural management system. Development of 

food crops is not without obstacles so that the production has not reached the level that 

maximum or equal to countries that have developed. Crop production per hectare in Indonesia 

still are low compared to developed countries like the United States, Canada, Australia, Japan, 

and others. 

Pests and diseases is a major obstacle to the development of the rice crop production. Pest and 

disease control system has not been implemented properly by the farmers. There are more 

than 70 species of insects that become rice crop pest in Indonesia, but only about 20 species 

of insects that are always present in large numbers. These insects generally attack the rice 

plant from seedling up to the warehouse. The loss of insect pests in Indonesia is estimated to 

mailto:stellataulu@yahoo.com
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average each year between 15-20% of the total agricultural production potential (Anonymous, 

2001). 

Pest in rice, among others, flies rice seedlings (Atherigona oryzae), Nymphula depunctalis,  

Ganjur (Orselia oryzae), Cnaphalocosis medinalis, stem borers rice, brown plant hopper  

(Nilaparvata lugens),white back  leafhoppers (Sogatella furcifera), green leaf hopper 

(Nephotettix spp.), Leptoriza acuta, snails (Pomacea canaliculata), rice rat (Rattus 

argentiventer) (Suharto, 2007). 

This study aims to determine kinds of insect pest’s rice plant as information for farmers on the 

application of appropriate pest control techniques. 

1.2. Objectives and Benefits Research 

1.2.1. Research purposes 

To determine the kinds of insect pests in rice plant. 

1.2.2. Research Benefits  

Results of this study are expected to provide information on insect pest’s rice plant as a 

support in the implementation of the integrated pest control in rice plants 

2. Literature Review 

2.1. Growth and Development of Rice 

Overall organs of rice plant consist of two groups, namely the organs of vegetative and 

generative organs (reproductive). Vegetative parts include roots, stems and leaves, while the 

generative part consists of a panicle, grain and flowers. From germination to harvest, the rice 

plants need 3-6 months, which is composed entirely of two stadia of growth, i.e., vegetative 

and generative. Reproductive phase further comprises two, pre-flowering and post-flowering, 

post-flowering period is also known as the ripening period. Therefore, Yoshida (1991) divides 

the growth of rice into three parts, namely the vegetative phase, reproductive, and ripening. 

Includes vegetative phase of plant growth began to germinate until the initiation of panicle 

primordial: reproductive phase begins primordial panicle initiation to flowering (heading) and 

the ripening begins from flowering to harvest. For 120-day-old varieties grown in the tropics, 

the phase vegetative requires a 60-day, 30-day reproductive phase and ripening phase of 30 

days. 

Stadia characterized by prolonged reproductive top segment of the rod, which previously 

tightly stacked near the soil surface. In addition, the reproductive stage is also characterized 

by a reduced number of tillers, leaf emergence flags, ripening and flowering (heading). 

Usually panicle primordial initiation begins 30 days before heading. Stadia initiation almost 

simultaneously with prolongation segments that continued until flowering. Therefore, 

reproductive stadia also called elongation stage segments (Manurung and Ismunadji, 1991). 

Flowering (heading) is the release of the panicle stage, while anthesis immediately started 

after heading. Therefore, heading synonymous with anthesis in terms of calendar days. In a 

community of plants, flowering phase takes 10-14 days, because there is different rate of 

development between plants and between puppies. If 50% of flowers have been out the crop 

is considered in the flowering phase. 
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Anthesis had begun when the stamens of flowers most tip of each branch of the panicle has 

looked out. Anthesis took place between the hours of 8:00 to 13:00 and fertilization will be 

completed within 5-6 hours after anthesis. In a panicle, all flowers require 7-10 days to 

anthesis, but generally just 7 days. Anthesis occurred 25 days after the mature (Manurung and 

Ismunadji, 1991). 

Growth later entered the ripening consisting of milk ripe, flour ripe, yellowing and ripe 

harvest. This period takes approximately 30 days and is marked with leaf senescence. This 

ripening phase would be complete if 90-100% built filled and turned yellow (Manurung and 

Ismunadji, 1991). 

2.2. Rice Crops Production at North Sulawesi Province in the Year of 2012 

Table 1.  Harvested Area and Rice Crops Production at North Sulawesi Province in the Year of 2012 

Regency/City 
Harvested Area 

(Ha) 
Production (Ton) 

Average 

Production 

(Ku/Ha) 

Kab.Bolaang Mongondow 40908 212935 52.05 

Kab.Minahasa 15158 79033 52.14 

Kab.Kep.Sangihe 351 1527 43.50 

Kab.Kep.Talaud 615 2790 45.37 

Kab.Minahasa Selatan 13101 68496 52.28 

Kab.Minahasa Utara 7664 39654 51.74 

Kab.Bolaang Mongondow Utara 9005 45764 50.82 

Kab.Kep.Siau Tagulandang Biaro 0 0 0 

Kab.Minahasa Tenggara 7292 36750 50.40 

Kab.Bolaang Mongondow 

Selatan 
4614 23375 50.66 

Kab.Bolaang Mongondow Timur 3874 19682 50.81 

Kota Manado 9 41 45.11 

Kota Bitung 184 933 50.71 

Kota Tomohon 1900 9634 50.71 

Kota Kotamobagu 7878 39649 50.33 

Sulawesi Utara 112553 580263 51.55 

 Source : BPS North Sulawesi Province 

2.3. Insects Rice Plant Pests 

2.3.1. Flies Rice Seedlings (Atherigona oryzae and A. exigua Stein.) (Diptera: Muscidae) 

Host plants other than rice: Cynodon dactylon (L.), Panicum repens L., corn and shorgum 

Damage: Seedlings pest is an important pest of rice crops of upland rice or dry soil. His attack 

only occurs in nursery phase. Part of being attacked is a growing point so that the tip of the 

leaf affected plants become dry as occurs in rice stem borer attack. Chicks are able to survive; 

the edges of the leaves will be damaged and easily torn by the wind. The affected plants 

become stunted and only has a few tillers per hill (Suharto, 2007). 

2.3.2. Nymphula depunctalis Guenee (Lepidoptera: Pyralidae) 

Host plants other than rice: Brachiaria mutica (Forsksk.) Stapf., Cynodon dactylon (L.) 

Cyperus iria L., C. rotundus L., Cirtococcum patens (L.), Echinochloa colona L., Leersia 

hexandra Sw., Panicum repens L., Paspalum conjugatum Berg. Damage: larvae of the leaf 

cut into short pieces and rolled to form tubular boxes. Larvae feed on the leaves of the box or 

the cutting leaves. Affected leaves are white because the larvae only eat the epidermis. 

Affected leaves will be easily torn by the wind. At heavy attack, many pieces will be seen 

floating on the surface of the water while the plant becomes bald (Suharto, 2007). 
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2.3.3. Ganjur (Orselia oryzae Wood-Mason) (Diptera: Cecidomyidae) 

Host plants other than rice:: Cynodon dactylon (L.) Echinochloa colona L., Cynodon dactylon 

(L.), Leersia hexandra Sw., Panicum miliaceum L., Paspalum scrobiculatum L., Ischaemum 

aristatum L. , Sacciolepssis interrupta (Willd.) Stapf. Damage: Larvae feed on seedlings 

growing point which led to the formation of such onion leaves. The nymphs are attacked will 

not produce panicles. The attack occurred in the nursery begin until the end of tillering. 

Severe attacks usually occur during the dry season with a lot of rain (Suharto, 2007). 

2.3.4. Cnaphalocosis medinalis Guenee (Lepidoptera: Pyralidae) 

Host plants other than rice; Brachiaria mutica (Forsksk.) Stapf., Echinochloa colona L., 

Cynodon dactylon (L.), E. colona (L.) Link., Isachne dispar Tri., Leersia hexandra Sw., Zea 

mays L., Saccharum officinarum L,. Damage: larvae roll themselves in the leaves, elongated 

using silk thread. Larvae feed on the leaves were green until the leaves become mottled brown 

or white. At heavy attack, the plant seems like having symptoms of burning (Suharto, 2007). 

2.3.5. Rice Stem Borer 

White rice stem borer (Scirpophaga innotata Walker), yellow rice stem borer (S. incertulas 

Walker), striped rice stem borer (Chilo supressalis Walker), from Pyralidae family and pink 

rice stem borer (Sesamea inferens Walker (Noctuidae), Host plants other than rice: no 

(monophagus). Damage: Symptoms of damage to the vegetative stage causing sundep, the 

end of the dry dead leaves and easily removed because the leaves have bitten by larvae 

present in the rod. In the stadia generative cause outs, namely cut stem stalk panicles in rice 

panicle larvae that become empty.  All of dried panicles are white grayish and remain 

standing. Infected panicles easily removed as part of the bang had been severed (Suharto, 

2007). 

2.3.6. White Back Plant Hopper (Sogatella furcifera - Jorv) (Homoptera: Delphacidae) 

Host plants other than rice: Corn and grass. Damage: high population generally found in early 

planting and direct damage to crops caused by sucking plant fluids. As a result, the plant 

becomes yellowish orange and followed by symptoms such as burning (Suharto, 2007). 

2.3.7. Chocolate Bars Plant Hopper (Nilaparvata lugens - Stal) (Homoptera: 

Delphacidae) 

Host plants other than rice: Leersia hexandra Sw. Damage: direct damage caused by nymphs 

and adults suck the cell fluid in the phloem. The affected plants seem like a burn. This 

leafhopper is able to transmit the dwarf grass and dwarf grass hollow disease (Suharto, 2007). 

2.3.8. Green Leaf Hoppers (Nephotettix spp.) (Homoptera: Cicadellidae) 

Host plants other than rice: Echinochloa colona (L.) Link., E. crus-galli (L.) Beau., Eleusine 

indica (L.) Gaerth., Ischaemum indicum (Houtt) Merr., Leersia hexandra Sw., Paspalum 

scrobicu L., Saccharum officinarum L., wild rice and corn. Damage: direct damage does not 

have significance or rarely occurs. Leafhopper species is important because transmit several 

diseases. Nigropictus N. and N. virescens is a vector of tungro, yellow dwarf and orange 

leaves (Suharto, 2007). 
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2.3.9. Leptocorisa acuta Thunb. (Hemiptera: Coreidae) 

Host plants other than rice: Echinochloa sp., Eleusine indica (L.), Dactyloctenium aegyptium 

(L.), Digitaria sanguinalis, Dicanthelium cladestimum (L.), Panicum colonum (L.). P. repens 

(L.) P. crus-galli (L.) and Italian Setaria (L.). Damage: adults and nymphs suck attack grains 

that are young or mature phase of milk, while also absorbing liquid rice stalks. The attack in 

the early days of growth will cause the rice grains become empty, while the attack on the milk 

ripe stage will cause spots. The spots are brown with a white spot in the middle. Loss of fluids 

causes the grains smaller seeds so that when milled rice grains will produce broken rice. The 

spots are brown with a white spot in the middle (Suharto, 2007). 

3. Research Methods 

3.1. Place and Time Research 

This research was conducted in the village Kakaskasen II Tomohon North Sulawesi and to the 

identification carried out in an integrated laboratory Department of Biology, State University 

of Manado. 

3.2.Materials and Tools 

Materials and tools used in this study include: Rice/paddy fields (area of 100m2: 2 plots); 

Alcohol 70%; Net insects; Plastic Tubes; Plastic strap; Label; Meter; Camera; Microscope; 

Stationery; Aspirator; and Key/Book of Insect Identification. 

3.3. Research Design 

Research location in the Kakaskasen II village determined after a first survey conducted based 

on land newly planted rice crops. At two locations two plots of observations were selected. At 

each observation plot each observation unit area of 100m2 were conducted. In each of the 

observation unit diagonal line drawn to determine sample plots are considered to represent the 

unit of observation to be observed. Each plot sample consisted of 25 clumps of rice plants, so 

that for each unit of observation consisted of 25 x 5 = 125 clump of rice plants. 

3.4. Implementation of Research 

Agro ecosystem observation of the rice crop is done directly in the field by recording all the 

data necessary for the observation of the material in the book report. Observation of the types 

of insect pests is as follows: 

- Do observations in advance against insect pests that attack the leaves as seen from the 

fake white pest attack symptoms such as curled leaves and insect pests that attack the 

stem as viewed from the stem borer attack symptoms caused. 

- Do sweeping with insect net five times the double swing in clumps located on a 

diagonal line that has been determined. Each type of insects found was identified 

according to the identification of key insect pests of rice plants. 

As the additional data, observation on rice plants agro ecosystem include: 

- Varieties of rice plants 

- The growth and development of rice plant 

- Method of planting 

- The types of insect pests and their natural enemies 

- The types of plants around the location of the observation 

- How to farming 
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4. Results 

The types of insect pests on rice crops and surrounding area as: 

Table  2.  Types of insect pests found in rice crops and surrounding area 

Plant Phase Insect Pests 

Young phase 

(vegetative phase) 

(since planting - maximum tillering) 

- Cnaphalocosis medinalis  (Lepidoptera: 

Pyralidae) 

- Nephotettix sp. (Homoptera: Cicadellidae) 

- Nymphula sp. (Lepidoptera: Pyralidae) 

- Belalang (Acrididae) 

- Stem borer (by insect attract in stem)) 

- Spodoptera sp.(Lepidoptera : Pyralidae) 

Old Phase 

(reproductive phase) 

(since primordial - flowering) 

- Cnaphalocosis medinalis 

- Nephotettix sp. 

-  Nymphula sp. 

Grain maturation phase 

(ripening phase) 

(since the grain filling - harvest) 

- Walang sangit (Leptocoriza sp.) (Hemiptera: 

Coreidae) 

 
Table 3. Types of natural enemies found in rice crops and surrounding area 

Predator Parasitoid 

Dragonfly 

Spider 

Paederus sp (Coleoptera ; Staphilinidae) 

Grashopper  (Acrididae) 

Micraspis sp (Coleoptera: Coccinellidae) 

Cricket (Orthoptera: Gryllidae) 

Apanteles sp. (Hymenoptera: Braconidae) 

Macrosentrus sp. . (Hymenoiptera: Braconidae) 

Elasmus sp. (Hymenoptera; Elasmidae) 

Opius sp. . (Hymenoptera: Braconidae) 

Brachymeria sp. (Hymenoptera: Chalcididae) 

The types of plants that are in the vicinity of the observation that:  

Location I:  rice plants, banana trees, sugar palm, coconut trees, grasses. 

Location II:  rice plants, banana trees, sugar palm, cassava, Leucaena glauca, bamboo,   

Coconut trees, corn, sweet potatoes, Australian grass, Limnocaris flava. 

In the vicinity of the location of the observations also contained a poultry husbandry, fish 

ponds, and houses. 

5. Conclusion 

Research showed that insets pest in vegetative stage there are: Cnaphalocrocis medinalis, 

Nephotettix sp., Nymphula sp., Grasshopper (Acrididae), stem borer {based on the insect 

attacked in plant)), Spodoptera sp.: in reproductive stage there are: C. medinalis, Nephotettix 

sp., Nymphula sp. and in mature stage there are: Leptocoriza sp...  We also found snail 

(“keong mas”} and rats. We also found predators and parasitoids (natural enemies) in paddy 

field.  Predator including:  dragonflies, spiders, Paederus sp., grasshopper (Acrididae), 

Micraspis sp., and ladybird beetle (Coccinellidae), and cricket (Gryllidae).Parasitoid 

including:  Apanteles sp., Macrosentrus sp., Elasmus sp., Opius sp., Brachymeria sp.. Other 

plants that found around paddy filed there are: grasses, weed species, banana trees, sugar 

palms, cassavas, corn fields, sweet potatoes, coconut trees, Leucaena glauca. 
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Abstract 

The object for this research is producted: 1).Developed the maize farm capacity in maize and waste 

maize processing to become economy production; 2)Analysed the target gained such as in 

empowering the maiez farmer  via on processing of maize and waste maize komodities. Where as the 

methode of this research is: 1) For training  maize and waste of maize used the active participation 

about 50% theory and 50% practice, to where it’s discribed by speech methode and discussion also 

due to the practicion for maize and the wasteof maize; 2) Analyzed the profitability of maize and 

waste processing production by using the organolabtict method also consument responded and allso 

effective and efficiense of briket from waste of maize; 3) Target analysis is dividing in to two as wel 

as: a) Absorbed analysis for operating and using the machine used qualitative method; b) Mize 

farming financial analysis used quantitative methode. The result analysis  showed that, the action in 

the first years is mapping for maize farmer in  natural resources and human resources perspective also 

based on compatitive and comparative competitifness. The result of the profile potential for land 

resources is 38.225 Ha, with the maize production is 193.730,39 Ton, with the productibity is 50,68 

Kw/Ha. So that the waste of maize is come along with the maize production. The welfare of people at 

Boalemo Regency is 34.37 % house holder is pre-welfare, 30,24% house holder is near poor, 22,65 

house holder is poor, 13% house holder is very poor, and inculded 3,18% house holder is very pooer 

pluss, so the people in Bolalemo Regency is dominated in farmer proffesion. Based on result analysis 

above those komodities is very potential and prospect to increase the people of Boalemo Regency. It’s 

found that improved of skills of farmer is relatively low, so, by availability of land resources for maize 

farm will be one of aternatif to evor come the problems of  poor people in Boalemo Regency. In this 

case, the recommendation of this research is: 1) To develop the processing production of maize and 

the waste  the raw matterial is offerd in Tilamuta, and Dulupi sub-district; 2) Developing and 

procrssing production of waste maize is almost can be done in all ofer the sample of this research; 

3)The farmer groups in Boalemo Regency hope that, the intensification of training should be planned 

and schedule well, so that will give the real contribution for developing economy specially for the 

farmer maize group in Boalemo Regency.   

 

Keywords: Farmer empowering, economy productive, maize and the waste processing   

 

 

1. Introduction 

Library Study, Baruwadi (2009) said that  contribution of house hold in-come from maize 

farming busines in  Gorontalo Province is about  64,03%, this the fact that dependent of 

farming in to the maize farming is higer than the other commodity in house hold in-come.  

Problem Statement, based on historicall back ground for 2015, so produced some problems 

statements as well as: 1) How did empowered the maize farmer via maize processing and that 

waste become productivity economy in Boalemo Regency?;  2) How does the targety point in 

empowering the maize farmer to produce maize processing and the waste? 
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Research purposed, developed the maize farm capacity in maize and waste maize processing 

to become economy production; 2) Analyzed the target gained such as in empowering the 

maize farmer  via on processing of maize and waste maize commodities. 

Research Avantages, the advantages is gained in this research such as: 1) To create the 

capasity of maize farmer groups in processing and produced maize and the waste; 2) 

Implemented  the value added for maize farmer groups from processing and produced the 

maize and the waste; 3) There is a sustainability target gained by farmer groups of maize; 4) 

There is a paper work for maize processing and the waste for people and farmer groups of 

maize in Boalemo regency; 5) There is a blue print strategy for processing the maize and the 

waste and there is possibility the Government will adopt, so there will be a policy and will be 

one of target program for agriculture sub-sector in maize so that, farmer group will have in-

come well and also will increase the regional in-come; 6) Also become the realization of 

Master Plant of National Development Economy Acceleration to where Maize become the 

competitive food  program in Sulawesi Island in (MP3EI’s Program); 7) To become a 

stimulant for corporation to invest in this agriculture sub-sector in this case will be one of 

solution in  (MP3EI’s Program); 8) The out-put of this research hoped that will be part of 

program of Boalemo Government in increasing the development of agriculture sub-sector. 

2. Materials and Methods 

2.1. Locoation and Time for Reseaching 

This research is conducted at Boalemo regency Gorontalo province which located at: Food 

security and agriculture Departement, The board of Agriculture guidance and maize farmer 

groups (Poktan), also farmer groups association (Gapoktan) in Boalemo regency. The period 

of research is started from March untill September 2015.  

2.2. Research Informant 

Research informant is consist of Food security and agriculture Departement, The board of 

Agriculture guidance and maize farmer groups (Poktan), also farmer groups association 

(Gapoktan) in Boalemo regency.  

2.3. Research Method 

Where as the method of this research is: 1) For training  maize and waste of maize used the 

active participation about 50% theory and 50% practice, to where it’s described by speech 

method and discussion also due to the practicion for maize and the waste of maize; 2) 

Analyzed the profitability of maize and waste processing production by using the 

organolabtict method also consument responded and also effective and efficient of bricket 

from waste of maize; 3) Target analysis is dividing in to two as wel as: a) Absorbed analysis 

for operating and using the machine used kwalitative method; b) Mize farming financial 

analysis used quantitative method.  

2.4. Technical Data Collection 

The data collction is consist of: a) Interview: Interview technical used for gained the data and 

information about, swork paper strategy and interfention model for the sake to increase the 

maize famer income per-capita and also to collect the data revantly. b) Quetionary: The 

quetionary used for collecting the data and information about the absorbability of maize 

farmer in processing and produced also the waste, the ability of mechine operating system, 

data for organoleptic used the absorb of market prodoction of maize. Analysed the data to 
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measure of how far the fact of maize processing program and also the waste in to the 

increasing for the farmer income per-capita. c)Fokus Group Discussion (FGD): used for 

forcompleting the data and information research, such as during the period of data collection 

also after the period of this research . As the matter of affect rearch is already recomande the 

target: a) seconder data study; b) having a meeting with tahe farmer group for thesake to 

know the target is recomanded; c) Developing the quetionary for stake holdert; d) Visisting 

the location of farmer groups to know about the implication of this program; e) Presented the 

result of this reseach in to the stake holder for the sake to have feed back. 

2.5. Technical Data Analysis 

Technicall data anlysis is quantitative and qualitative analysis also Strength, Weaknes, 

Opportunity, Treathment (SWOT). 

3. Result and Discussion 

3.1. Processing Maize Become Emping Maize 

Based on the prime object of this research so hoped the people in Wonosari sub-district is able 

to product the Emping Jagung processing by outonomous the can develop a small scale 

business. The Emping Jagung Process production is firstly boiled the maiez untill done 

(pecah=pecah) with added the lime kapur  about ± 1 %.  The maize is already done is cleaned 

untill the lemi is gone and than leaked trought. The futher step is begin to flat for every grais 

of maize in to the machne of flat. The Emping Jagung is already getting out from machine 

than is fried until become yellow. When the emping still hot it may be mixed by another taste 

like taste of balado, salt and sweat. And than the emping is already to be packaged and 

selling. 

 

 

 

 

 

 

Figure 1. Emping Maize 

3.2. Economy Aspect  

The analysis of small scale business for “Maize Emping”  at Harapan Village in Wonosari 

Sub-district Boalemo regency showed that based on varieble budget analysis via spending at 

maize matterial, cooking oil, wheat and balado,  the fund is abou Rp. 5.710.000/moth. And 

than, for fixed budget showed that spent in a monthly production, such taxe budget, electricity 

budget, water pump budget, Depreciation budget. Is about Rp. 148.551.600/mothly. And than, 

Production analysis is showed that production 300 kg witrh the price selling per unit Rp. 

1.000, so the total revenue is Rp. 30.000.000/monthly, if we timed to revenue per-year is 

become  Rp. 360.000.000. Futher more based on budget total analysis, is b Rp. 5.710.000 

budget variable is about Rp. 148.551.600, so the total budget is about  Rp. 154.261.600/year. 

Financial analysisis showed that the revenue per-year is about Rp. 360.000.000 with the total 

budget Rp. 154.261.600, so the neat in-cmoe is about Rp. 205.738.400/year. Based of value 

criteria R/C Ratio 2,33 > 1 means that every spending about one rupias will contribute the 
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revenue about 2,33. That is why the  hypotesis  for small scale business become maize 

Emping is profitable and visiable to develope. And also based on beenefit cost ratio analysis 

B/C Ratio 1,33 > 1 means that the small scale business in maize farmer group is visiable to 

operate. 

3.3. Maize Waste Processing Aspect 

The processing of stem an ear of corn become bricket production is an easy process, because 

it does not need tools and sophisticated technology, stem bricket can be produced well. It’s 

begin with to burn the stem until become charcoal.  Further more is treated by pounded or 

milled. To get the charcoal become treating so after pounding it should be creamed is about ± 

80 mess. The charcoal is already done is combined with glue is like tapioca is boiled until 

become glue with the comparison between charcoal and tapioca about 9:1. The combination 

of charcoal and tapioca is formed used lithoprinting from bamboo or pipe while it’s crashed 

until compacted. Bricket is already done is dry in the sun until ± 2 – 3 days. 

 

 

 

 

 

 

Figure 2. Maize Waste Processing 

3.4. Program Evaluation Aspect 

Tabel 1. Program Evaluation 

No Dimension Target Indicators, and Task force 

1 Quality There is not validation information of processing production of maize and waste 

and tender used the prediction data, so that there is not data about processing 

industry and house hold industry, also small business yang is operating in maize 

processing, the limitation of farmer skill to process the maize commodity and 

also there is not guarenty from government about the price. 

2 Budgeting Founded that there is not budgeting for the capital of maize processing and also 

limited of access the credit bank, also the appreciation for the farmer who have 

inovation at processing production    

3 Flexibility Program Soil degredation which is planted by maize, reduction for another plantation, 

reduction to the motivation of farmer to make the maize processing become their 

job primery, reduction in to the farmer to increasi their creation to produce the 

Maize processing. 

 4 Reliability There is not yet regulation to protect and ensure the maize farmer group, 

guarenty for market information for price of maize processing production,the 

guaranty for the government to catalyze the farmer and investor, university 

(research institution) . 

5 Waiting time The performance to prepare the raw matterial, performance of processing 

machine (Emping Jagung), the waste processing performance (Briket), the ratio 

of distiribution of Emping Jagung and Briket in to the trader and market, and also 

the performance of administration.  

6 Feed Back Avarage of time to respon the farmer , waiting time for farmer (Produsen) to get 

the information of matterial of maize, to respon the waiting time for farmer to 

order the raw matterial also the process of Emping and Briket production  and the 

number of customer is serviced. 
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8  Institutional 

Integrating 

Integrasi kelembagaan yang efektif pada kelembagaan petani Jagung dan petani 

lain yang bergerak dibidang tanaman semusim melalui model tumpang sari 

seperti Cabai dengan Jagung, sayuran dengan jagung, dan tanaman holtikultara 

lainnya yang merupakan bagian dari bahan baku produksi (Emping Jagung, Stik 

jagung ataupun pakan ternak berbahan baku jagung) sehingga terbangun model 

pertanian terpadu (Integrated farming). 

9 Information Service 

for Maize and Waste 

Processing 

production 

Optimalyzed the customer potensil to enrich the information as a personal 

selling, optimalyzed the media to inform the production of Emping Jagung by 

using philosofy  “Emping Jagung is food full of protein” to inform the new 

design of emping jagung to customer, to develop simphaty and emphaty to 

competitor even he does not fill lost. 

10 Institutional 

Economy For Maize 

and Waste 

Processing 

Production 

To change the“mind set” consistently in to the processing production of Emping 

dan Briket via institutional and proffesional, to develop the institutional 

prinsiple, to measure the failur coordination to promote and market the 

production of Emping and briket, to increasi the capasity og intituional economy 

by consistently.  
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Abstract 

Formalin is not worthy as a preservative of food because it can cause health problems. Our previous 

studies have shown that repeated exposure of foodstuffs containing formaldehyde causes 

disruption/destruction of the level of the organism, organ, tissue, cell, and even molecular (activation 

of the intrinsic pathway of apoptosis) in experimental animals. The purpose of this study was to 

determine the effect of repeated exposure of fish containing formalin against the the number of liver 

cell of mice (Mus musculus) that expressing the tumor necrosis factor alpha (TNFα) protein, 

responsible for extrinsic apoptosis. Expression of TNFα was determined using immunohistochemical 

techniques. The TNFα data was analyzed using two-way ANOVA with treatment and time factor as 

independent variable. Treatment factor consisted of four categories, i.e.: negative control, positive 

control of fish, positive control of formalin, and treatment of fish containing formalin. Time factor 

consisted of four categories, i.e.: exposure that repeated daily during 0, 2, 14, and 62 days. The result 

of treatment factor analysis showed that the number of liver cell that expressing TNFα in the group of 

formalin-exposed mice (either in the form of single compounds or in mixture with fish meat) were 

higher than the group of mice that were exposed to distilled water (negative control) as well as fresh 

fish meat without formalin (positive control of fish). The results of time factor analysis indicates that 

the number of liver cell that expressing TNFα in the group of mice that repeatedly exposed for 2, 14, 

and 62 days were higher than those of mice exposed during 0 day. It can be concluded that exposure to 

formalin causes an increase the number of liver cell that expressing the TNFα, even since the formalin 

was exposed daily for 2 days, and stagnated until 62nd day. 

 

Keywords :Apoptosis, formalin-containing foodstuff, tumor necrosis factor alpha (TNFα). 

 

 

1. Introduction 

Cases of formaldehyde misuse as a food preservative is often found in the middle of the 

community in Indonesia. One recent case (27 January 2015) that the use of formaldehyde in 

the production of wet noodles in Jatinangor, Sumedang, West Java, which is revealed by the 

Food and Drug Monitoring Agency (BPOM) Bandung. This wet noodle production activities 

take place in the inhabitant home, with a production capacity of 2 tons per day and a turnover 

10 million rupiahs per day approximately. In the examination, BPOM officers seized 1.75 

tonnes of wet noodles, 3 jerrycans of liquid formaldehyde, 1 sack borax, raw materials of 

noodles, and noodles printing machines (Food and Drug Monitoring Agency, 2015). There are 

many more cases of food preservation using formalin when explored in greater depth in the 

BPOM official page, www.pom.go.id., and also in any online mass media. Misuse of formalin 

was deliberately done to obtain unilateral advantage at the expense of the consumer society. 

Formalin may cause interference or damage which starts at the lowest level of the hierarchy, 

molecular, and continued at the higher level (cellular, tissue, organ, and even organism) when 

taken repeatedly in a long enough period of time. Our previous research proves that foods 

containing formalin cause disruption or damage to the mice (Mus musculus) either from the 

http://www.pom.go.id/
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molecular to the organism level, as follows: increased activation of proteolytic enzymes such 

as caspase-9 in the liver cell which initiate apoptosis (Corebima & Maramis, 2012); increased 

expression of proteins such as HSP70 (heat shock protein, 70 kDa) in liver cell which 

indicates the occurrence of stress at the cellular level and also inhibits the apoptosis (Maramis 

et al., 2012a); increased the number of liver cells undergoing apoptosis (Maramis et al., 

2012b); increased the concentrations of SGOT (serum glutamic oxaloacetic transaminase) and 

SGPT (serum glutamic pyruvic transaminase) which indicates structural damage and 

functional disruption of the liver tissue (Maramis et al., 2010a); increased physiological 

disorders of digestion organ system (Maramis et al., 2010b); formation of tumor in liver organ 

which is a marker of pathological disorders (Maramis, 2010); occurrence of behavioral 

disorder (Maramis, 2014); and somatic death of animal (Maramis, 2010). 

Cell death of living matter is an integral part of the life cycle of the organism. Apoptosis, or 

programmed cell death, is differ with necrosis, or the premature death of cells and living 

tissue which generally caused by destructive stimulus from the outside. Apoptosis plays a role 

in eliminating cells that are less superior so as to create equilibrium homeostasis of 

proliferation process. Errors in the regulation of apoptotic signaling can cause various 

diseases. Apoptosis is the balance of proliferation, either excessive or insufficient, it could 

have implications on homeostasis balance (Magno & Joris, 1995). 

Apoptosis can occur through two different pathways i.e., intrinsic (mitochondrial) and 

extrinsic (cell death receptor) pathway. The intrinsic pathway caused by mitochondria 

permeabilisation leading to cytochrome c released from mitochondria into the cytoplasm, 

binds with Apaf-1 (apoptotic protease activating factor 1) and form the apoptosome. 

Apoptosome formed binds to dATP (nucleotides precursor), recruits inactive pro-caspase-9, 

then activates caspase-9 (inititator caspase) (Shankar & Srivastava, 2007). Furthermore, 

caspase-9 activates caspase-3 (executor caspase) which is in charge of executing the death of 

the cell by activates additional destructive enzymes, turn off the inhibitor of cell death protein, 

disrupt cellular metabolism, and dismantling the structure of the cells (Creagh et al., 2005). 

Meanwhile, the extrinsic pathway is initiated by signal contact between specific ligands of 

death signaling proteins group, tumor necrosis factor (TNF), with the TNF receptor (TNFR), 

thus forming membrane bond which causes a conformational change in the receptor. The 

TNFα is a cell signaling protein which acts as a specific ligand involved in systemic 

inflammation. The conformational changes leading to the formation of bond of adaptor 

proteins such as TRADD (tumor necrosis factor receptor type 1-associated death domain) and 

FADD (Fas-associated protein with death domain) with pro-caspase-8, then activates caspase-

8 (Hsu et al., 1995; Wajant et al., 2003; Gaur & Aggarwal,  2003). Furthermore, caspase-8 as 

well as caspase-9, activates caspase-3, which is in charge of executing the death of the cell. 

Our previous studies have shown the toxification at the molecular level of foodstuffs 

containing formalin in inducing apoptosis through the intrinsic pathway involving caspase-9 

and HSP70. Meanwhile, there is no detailed information about the induction of apoptosis by 

foodstuffs containing formalin through the extrinsic pathway. In fact, formaldehyde can cause 

inflammation, and is often used as a model of chronic inflammatory in studies related to the 

ability of anti-inflammatory of a nature substance (Preethi et al., 2009; Subramoniam et al., 

2012). Therefore, this study aimed to determine the effect of repeated exposure of foodstuffs 

containing formalin towards the induction of apoptosis through the expression of TNFα. 
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2. Material and Methods 

2.1. Research Design 

This research is experimental research using factorial randomized block design 4 x 4 with 

treatment type and time (duration of repeated exposure) factors as independent variables, and 

the number of mice liver cell that expressing TNFα as dependent variable. Categories of 

treatment factor consist of: negative control (NC); fish positive control (FiPC); formalin 

positive control (FoPC); and fish containing formalin (FiFo). While categories of time factor 

consist of: duration of repeated exposure over 0; 2; 14; and 62 days.  

2.2. Materials 

BALB/c mice (M. musculus) as experimental animal, fresh water fish (Oreochromis niloticus) 

as food model, formaldehyde 37% PA grade (Merck KGgA, Germany), anti-TNFα antibody 

(BioVision, Inc., USA), staining kit Universal Dako LSAB®+ Kit Peroxidase (Dako North 

America, Inc., USA), poly-L-lysine microscope slide (Thermo Scientific, Inc., Germany), 

alcohol (Merck KggA, Germany), xylol, paraffin, phosphate buffered saline (PBS), bovine 

serum albumin (BSA), Triton, NaN3, entellan new (Merck KGgA, Germany), demineralized 

water, Meyer’s hematoxylin.  

2.3. Animal Cultivation, Preparation, and Test Substances Administration 

Fourty-eight male BALB/c mice 2.5 months old with 15-25 g in weight were maintained in 

Animal Physiology Laboratory, Faculty of Mathematics and Natural Sciences, University of 

Brawijaya, Malang. Mice were housed in polyethylene plastic container, managed in 27±2 0C 

with 12 hour photoperiod and provided with fodder and water ad libitum. All animal 

procedures conformed to the institutional ethic regulations concerning the protection of 

animals (Sprengel et al., 2008; Drummond, 2009). 

The concentration of formaldehyde in fish flesh was setted to 100 ppm (mg/kg) for FiFo 

treatment by mixing 10 mL of 1 % w/v formaldehyde solution (diluted from 37 % w/v 

formaldehyde PA grade) and 1 kg of refined O. niloticus meat then adding demineralized 

water until the final volume is 1 L. The FoPC treatment is made same with FiFo treatment but 

without adding refined fish meat. Just the opposite, the FiPC treatment is made by dissolution 

of refined fish meat without adding formaldehyde solution. For the NC treatment, it contains 

only demineralized water as placebo effect for the gavage (force-feeding) administration. The 

volume of each substances that expose to each mice was adjusted to the weight of animals. At 

the time of the test substance administration reach the specified exposure based on time factor 

categories the mice were euthanized by cervical dislocation and then dissected to taking the 

liver organ.  

2.4. Tissue Fixation, Paraffin Block Cutting, and Immunohistochemical Detection of 

TNFα 

Each of liver specimen were washed with PBS (phosphate buffered saline), inserted into 

fixative solution (10 % formaldehyde) for a day, dehydrated in alcohol gradually, then cleared 

with xylol and absolute alcohol gradually. Infiltration was done in the oven with xylol and 

paraffin. The specimens were inserted in paper box, given a liquid paraffin, and then labeled. 

Finally, the paraffin block was cut with a rotary microtome (4 μm thickness), and placed on 

poly-L-lysine slide (Riawan et al., 2008). Immunohistochemical staining was performed on 

liver sections on slides that has deparaffinized using xylol and rehydrated in a series of 
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alcohol to water. For detection of TNFα the slide were incubated overnight with anti-TNFα 

antibody. Staining kit consist of biotinylated secondary antibody, an avidin-biotin complex, 

and diaminobenzidine chromogene were applied for visualization of the immunoreaction 

(Antalikova, 2000; Malusecka et al., 2006). Histological expression of TNFα were assessed 

on Meyer’s hematoxylin stained sections, and counted with double-blind manner (Soini et al., 

1998; Pizem & Coer, 2003).  

2.5. Data Analysis 

The data of TNFα expression in the liver cell of mice (dependent variable, in three replicates) 

were analyzed using two-way ANOVA, after fulfilling normality (Kolmogorov–Smirnov test) 

and homogeneity (Levene test) requirements. The obtained data could be transformed while it 

does not meet the normality and or homogeneity test. The Duncan Multiple Range Test 

(DMRT) was applied to the data that show significant difference. All statistical tests (from 

normality to post–hoc test, with α = 0.01) were done using SPSS version 15 (Betensky et al., 

2005; SPSS, 2006).  

3. Results and Discussion 

Data of the number of mice liver cell that express TNFα based on treatment factor are 

presented in Fig.1A and Table 1. The results showed that the number of mice liver cell of 

positive control of formalin (FoPC) and fish containing formalin (FiFo) treatments ranks 

highest in expressing TNFα. The next rank occupied by positive control of fish (FiPC), while 

negative control (NC) at the lowest rank. 

 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

Fig. 1. Bar graph of logarithm transfornation of the mean of cell that expressing TNFα based on: (A) 

treatment factor and (B) time factor. The obtained data of the number of mice liver cell which expressing 

TNFα meet the homogeneity but not the normality test, thus logarithm transformation was applied to the 

data. The number of mice liver cell which expressing TNFα was counted with double-blind manner in five 

different fields of view per liver section. 

Data of the number of mice liver cell based on time factor are presented in Fig.1B and Table 

2. From the data, it appears that the number of mice liver cell that express TNFα of repeated 

exposure groups for 2, 14, and 62 days higher than the 0 day group, or control group of time. 

This fact shows that increased expression of TNFα has started since repeated exposure enters 

2nd day. 
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Table 1. The Results of DMRT Test (1 %) on the Data of TNFα-Expressing Cell Based on Treatment 

Factor   

Treatment 

Factor 
N 

Cell expressing 

TNFα ± SE 

Log Transfor- 

mation ± SE 
Retransformation 

NC 12 4.00 ± 0.49 0.56 ± 0.06a 3.63 ± 1.15a 

FiPC 12 7.17 ± 0.59 0.84 ± 0.04b 6.92 ± 1.10b 

FoPC 12 24.83 ± 3.59 1.29 ± 0.11c 19.50 ± 1.29c 

FiFo 11 18.45 ± 2.74 1.18 ± 0.10c 15.14 ± 1.26c 

Note: the numbers that are followed by same letter indicates no significant difference between categories, 

whereas the numbers that are followed by different letter indicates significant differences. 
 

Table 2. The Results of DMRT Test (1 %) on the Data of TNFα-Expressing Cell Based on Time Factor   

Time 

Factor 
N 

Cell expressing 

TNFα ± SE 

Log Transfor- 

mation ± SE 
Retransformation 

0 day 12 4.83 ± 0.39 0.67 ± 0.04a 4.68 ± 1.10a 

2 days 12 15.75 ± 3.09 1.08 ± 0.10b 12.02 ± 1.26b 

14 days 12 16.00 ± 3.48 1.04 ± 0.12b 10.96 ± 1.32b 

62 days 11 17.82 ± 4.10 1.08 ± 0.13b 12.02 ± 1.35b 

Note: the numbers that are followed by same letter indicates no significant difference between categories, 

whereas the numbers that are followed by different letter indicates significant differences. 

High TNFα expression in formalin treatment either in the form of a single compound or a 

mixture of the fish meat when compared with the treatment without formaldehyde showed 

that this chemical can induce apoptosis through cell death receptors pathway. The results are 

consistent with our previous studies related to foodstuffs containing formalin toxification. So 

that, when compiled with previous studies it can be concluded that foods containing 

formaldehyde can induce apoptosis, either through the mitochondrial pathway (intrinsic) or 

cell death receptor (extrinsic). 

Apoptosis that occurs in excess above normal circumstances, causing an imbalance in cell 

homeostasis (Alenzi, 2004; Park et al., 2008; Henson et al., 2006). Homeostatic imbalance 

occured, moreover, aggravated by repeatedly exposure to apoptosis inductor (in this case, 

foodstuffs containing formalin) (Rondeau et al., 2014; Parasuraman, 2011), which observed 

through larger portion of apoptosis than proliferation leading to the emergence of disorders 

and even damage to the higher hierarchy levels (tissues, organs, and even organisms). These 

pre-clinical research in animal studies taken into consideration, how dangerous foodstuffs that 

contain formaldehyde when consumed by humans. 

4. Conclusion 

The exposure of foodstuff containing formalin causes an increase in the number of liver cell 

that expressing TNFα. Its impact toward increasing number of cells that express TNF 

significantly similar with exposure of formaldehyde, in the form of a single compound. The 

impact of increase has occurred even since the formalin was exposed daily for 2nd days and 

stagnated until 62nd day.  
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