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Abstract 

Staphylococcus aureus and Pseudomonas aeruginosa has long been recognized as one of the most 

important bacteria that cause disease in humans. This is precisely why the field of medicine is in 

desperate need of new treatment options. In the present study, the stems of mangrove plant Avicennia 

marina were selected for phytochemical and antimicrobial screening to justify the folklore uses of the 

plant parts in various microbial infections. Crude gradient extracts were obtained from three solvents 

(methanol, n-hexane and ethyl acetate) with increasing solvent polarity using cold maceration 

technique. The in vitro antibacterial activity evaluation of gradient extracts and isolated compounds 

was done on pathogenic bacterial strains Staphylococcus aureus and Pseudomonas aeruginosa using 

Kirby-Bauer test method. The results showed that antibacterial activities were comparable to each 

other. But their activities were relatively weaker as compared to the reference compound 

(ciprofloxacin). The chemical structure of the compound were found to be betulinic acid, based on 

NMR data as well as literature reports. Mangrove plant Avicennia marina is a promising source of 

natural product. From the present study, preliminary phytochemical analysis concluded that due to the 

presence of extra phytochemical in test extracts, they are beneficial one for its biological activity. The 

observed antibacterial activities of the isolated compound could justify the traditional use of the plant 

for the treatment of different bacterial infections. Thus, further test is recommended on large number 

of bacterial strains to decide the potentials of the compounds as candidates in development of 

antibacterial drugs. 

 

Keywords: Avicennia marina, antibacterial, betulinic acid, Pseudomonas aeruginosa, Staphylococcus 

aureus. 

 

 

1. Introduction 

Throughout history, there has been a continual battle between humans and the multitude of 

microorganisms that cause infection and disease. Bubonic plague, tuberculosis, malaria, and 

more recently, the human immunodeficiency virus/acquired immunodeficiency syndrome 

pandemic, have affected substantial portions of the human population, causing significant 

morbidity and mortality. Beginning around the middle of the 20th century, major advances in 

antibacterial drug development and other means of infection control helped turn the tide in 

favor of humans. With respect to bacterial infections, the situation dramatically improved 

when penicillin became available for use in the early 1940s. However, the euphoria over the 

potential conquest of infectious diseases was short lived. Almost as soon as antibacterial 

drugs were deployed, bacteria responded by manifesting various forms of resistance (Krause, 

1992). 



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

 

 

Chemistry Page 102 
 

Resistant bacteria may also spread and become broaderinfection-control problems, not only 

within healthcare institutions, but in communities as well. Staphylococcus aureus and 

Pseudomonas aeruginosa has long been recognized as one of the most important bacteria that 

cause disease in humans. Clinically important bacteria, such as methicillin-resistant S. aureus 

(MRSA) are increasingly observed in the community (Chambers, 1999). P aeruginosa is a 

major cause of opportunistic infections among immunocompromised individuals. The spread 

of this organism in healthcare settings is often difficult to control due to the presence of 

multiple intrinsic and acquired mechanisms of antimicrobial resistance (Karlowsky et al., 

2005).  

This is precisely why the field of medicine is in desperate need of new treatment options. An 

impressive number of modern drugs have been isolated from the floristic resources, many 

being tapped basing on their use in the treatises of traditional medicines. It is therefore, 

essential to search for the efficacious plants of medicinal value for better manifestations. 

During the last decade screening of mangroves for bioactive compounds, has received high 

interest as a potential bio resource for novel drug leads. Until now, more than 200 bioactive 

metabolites have been isolated from true mangroves of tropical and subtropical population. 

According to their chemical structure, most of the isolated compounds belong to steroids, 

triterpenes, saponins, flavonoids, alkaloids, tannins and phenolics which having a wide range 

of therapeutic possibilities (Wu et al., 2008). 

Avicennia marina is one of the abundant components of mangrove ecosystems that mainly 

resident in the tropical and subtropical region (Fabricant & Famsworth, 2001). Its bark, stem, 

leaves and fruit have been used in traditional medicine for the treatment of skin disease, 

rheumatism, small pox, ulcers and fodder for livestock (Wu et al., 2008). The current study 

was planned to have more insight into the active metabolites of the gray mangrove A. marina. 

The chemical structures of the compounds were found to be betulinic acid, based on NMR 

data as well as literature reports. Betulinic acid exhibits a broad spectrum of biological 

activities and can be used as chemopreventive to avoid several diseases. So the main objective 

of this study was to screen antibacterial activity of betulinic acid compound against S. aureus 

and P. aeruginosa. 

2. Materials and Methods 

2.1. Isolation 

Avicennia marina is commonly known as gray mangrove belongs to the family 

Avicenniaceae, grow as a tree to a height of three to ten meters, growing in the saline 

intertidal zones of sheltered coast lines. The stems part was collected from Probolinggo, East 

Java, Indonesia. The plant material were dried under shade with occasional shifting and then 

powdered with a mechanical grinder and stored in an airtight container. The powder then 

maseration with methanol for 3 x 24 hours and evaporated with rotary evaporator at 40oC. 

Crude extract of methanol were added with water then separated with n-hexane and ethyl 

acetate, respectively, and was subjected to antibacterial activity test. After comparing the 

antibacterial activities of the crude extracts of the above mentioned solvent systems, the ethyl 

acetate fraction was chosen for chromatographic isolation of its constituents. 

The crude ethyl acetate extract of stems A. marina was subjected to vacuum liquid 

chromatography (VLC) that was packed with silica gel to isolate compounds. A glass column 

was packed with 100 g silica gel slurry dissolved in n-hexane. The crude material was 

adsorbed onto dry of silica gel. Then the solvent was allowed to evaporate, and the dry sample 
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adsorbed to the silica gel was applied into the column that was already packed with silica gel. 

TLC analyses of the crude material gave good separation of pigments on TLC plate in solvent 

system that was composed of n-hexane and acetone mixture. Therefore, the chromatography 

process to be continued until the TLC showed one spot. The structures of the compounds 

were elucidated based on combined spectral data Nuclear Magnetic Resonance (1H-NMR, 
13C-NMR and DEPT-135) as well as comparison of these data with data in literature. 

2.2. Antibacterial Test 

Kirby-Bauer method especially Agar diffusion technique were used for antibacterial activity 

tests. Test solutions were prepared by dissolving 100 mg of each of the crude extracts in 1 mL 

of dimethyl sulfoxide (DMSO) to achieve final stock concentration of 100 mg/mL solution of 

test sample. A cell suspension of each organism was freshly prepared by transferring isolated 

colonies from 24 hours agar plate into a broth and a suspension turbidity was adjusted to a 0.5 

McFarland turbidity standard (1×108 CFU/mL) in sterile saline solution. The solution was 

then diluted 1:20 to yield 5×105 CFU/mL (Wayne, 2009). The bacterial suspension (5×105 

CFU/mL) was spread over the 90 mm Petri dishes containing Mueller Hinton agar using a 

sterile cotton swab. Then six mm diameter sterile discs (Whatmann No. 3 paper) were placed 

on the surface of the inoculated Agar in Petri dishes, and 50 μL of each test solutions were 

applied onto the discs. After addition of test solutions on the discs, the extract was allowed to 

diffuse for 5 minutes and the plates were then kept in an incubator at 37°C for 24 hour  

(Nascimento et al., 2000). The antibacterial activity was evaluated by measuring the zone of 

growth inhibition surrounding the discs in millimeter with ruler. Ciprofloxacin, which is a 

broad spectrum antibiotic, was used for comparison. Similar procedures were used for 

evaluation of antibacterial activities of the pure compounds. 

3. Result and Discussion 

3.1. Characterization of the Isolated Compounds from Stems of A. marina 

The pure compounds from the ethyl acetate extract of the stems of A. marina were 

characterized to be betulinic acid (Figure 1). The compounds were characterized using 

spectroscopic techniques (NMR). The structural elucidation was done by comparing the 

observed spectral data with the reported data of these compounds in the literature. 
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Figure 1.  Structure of Betulinic Acid 

This compound was obtained as a white powder with Rf value of 0.25 (n-hexane: ethyl 

acetate, 80:20), IR: 3466,1; 3209,5; 2941,4; 1687,7; 1450,5; 1375,3; 1037,7 cm-1. 1H-NMR 

(500 MHz in CD3OD): δ 0.95, 0.97, 0.86, 0.75, 1.00, 1.70 (each 3H, s, Me×6), 4.60 & 4.70 

(2H, d, H-29); 13C-NMR (125 Hz in CD3OD): δ 39.8 (C-1), 28.1 (C-2), 79.8 (C-3), 40.2 (C-

4), 57.6 (C-5), 19.6 (C-6), 35.7 (C-7), 43.6 (C-8), 57.0 (C-9), 38.4 (C-10), 27.0 (C-11), 28.7 
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(C-12), 40.2 (C-13), 48.8 (C-14), 30.9 (C-15), 38.2 (C-16), 49.3 (C-17), 52.1 (C-18), 50.5 (C-

19), 152.1 (C-20), 35.7 (C-21), 42.0 (C-22), 31.8 (C-23), 16.2 (C-24), 16.8 (C-25), 16.7 (C-

26), 15.2 (C-27), 180.2 (C-28), 110.3 (C-29), 22.2 (C-30).  

The 1H-NMR spectrum showed six tertiary methyl singlet at δ 0.95, 0.97, 0.86, 0.75, 1.00, 

1.70 ppm, one secondary hydroxyl group as doublet of doublets at δ 3.35 ppm and one 

carboxyl group at δ 180.2 ppm (H-28). It also showed two olefinic protons at δ 4.60 and 4.70 

representing the exocyclic double bond. The 13C-NMR of the compound showed 30 signals 

for the terpenoid of lupane skeleton which includes a carbon bonded to the hydroxyl group at 

C-3 position appeared at δ 79.8, while the olefinic carbons of the exocyclic double bond 

appeared at δ 152.1 and 110.3 ppm. The structure compound was assigned as betulinic acid 

that was consistent to the reported literature values (Yili et al., 2009).  

3.2. Evaluation of Antibacterial Activities of Crude Extract and Isolation Compounds 

from Stems of A. marina 

The extracts were subjected to antibacterial activity tests using S. aureus and P. aeruginosa 

following the procedures described above. The antibacterial activity tests were carried out in 

duplicate for each crude extract against each of the test bacterial species, and the results are 

given in Table 1. 

Table 1. Antibacterial activity test results 

Extract/Isolation 

Compound/Reference 

(100 ppm) 

Zone of Inhibition (mm) 

S. aureus P. aeruginosa 

n-hexane 2 - 

Ethyl acetate 2 1 

Comp. (Betulinic acid) 18 14 

Ref. (Ciprofloxacin) 22 25 

Though their antibacterial activities were relatively lower than that of the reference compound 

(ciprofloxacin), but this result indicated that betulinic acid have potential activity against S. 

aureus and promising for novel drug development, especially antibiotic for skin treatment. 

The results are consistent with previous reports describing antibacterial activities of A. marina 

and traditional use roots of this plant to treat bacterial infections or wounds. 

3.3. Mechanism of Betulinic Acid Against Human Pathogenic Bacteria  

Most antimicrobial agents used for the treatment of bacterial infections may be categorized 

according to their mechanism of action. There are 4 major modes of action: (1) interference 

with cell wall synthesis, (2) inhibition of protein synthesis, (3) interference with nucleic acid 

synthesis, and (4) inhibition of a metabolic pathway (Tenover, 2006). 

Based on a literature review, triterpenoids and steroids group compounds have antibacterial 

activity with a mechanism of inhibition of protein synthesis (Garret & Grisham, 2009). 

Protein synthesis takes place in five stages: (1) activation of amino acid, (2) initiation, (3) 

elongation, (4) termination and release, (5) folding and posttranslational processing (Nelson & 

Cox, 2008). Antibacterial agent belonged triterpenoids such as fusidic acid inhibited protein 

synthesis at the elongation stage (Garret & Grisham, 2009). Betulinic acid is a triterpenoid 

that have same skeleton with fusidic acid. Fusidic acid inhibited in elongation stage of protein 

synthesis at the translocation, thus suspected that betulinic acid also have similar mechanism 

of action to fusidic acid. 
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4. Conclusion 

Mangrove plant Avicennia marina is a promising source of natural product. From the present 

study, preliminary phytochemical analysis concluded that due to the presence of extra 

phytochemical in test extracts, they are beneficial one for its biological activity.  The observed 

antibacterial activities of the crude extract and the isolated compounds (betulinic acid) could 

justify the traditional use of the plant for the treatment of different bacterial infections. Thus, 

further test is recommended on large number of bacterial strains to decide their potential as 

candidates in development of antibacterial drugs.   
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Abstract 

A flavonoid compound, namely matteucinol (5,7-dihydroxy-4’-methoxy-6,8-dimethyl flavanone) had 

been isolated from the stem of the fern Chingia sakayensis. It was separated by chromatographic 

techniques, purified by recrystalization and obtained as pale yellow powder with melting point of 171-

172oC. Its molecular structure was elucidated on the basis of spectroscopic evidences, including UV, 

IR, 1H-NMR, 13C-NMR, 2D-NMR, and EIMS as well as by comparation with those reported data in 

literature. 

 

Keywords: Fern, Chingia sakayensis, flavonoid, matteucinol 

 

 

1. Introduction 

Chingia sakayensis (Zeiller) Holtt, a fern belonging to the Thelypteridaceae family, is 

distributed in Thailand, Malaysia, Sarawak, Sumatra and Java. The plant usually grows in the 

forest, often near streams, at altitudes from 150-1200 m (Steenish & Holttum, 1982). The 

young fronds of the plant can be eaten either cooked or raw. An aqueous extract of the mature 

fronds has been used for sprinkling on fever patients and a decoction of the plant has also 

been utilized as a tonic after childbirth (Piggot, 1988). 

In the course of our studies, a flavonoid in flavanone type namely matteucinol was separated 

from the stem of Chingia  sakayensis. It was found as a major flavonoid of this plant. The 

structures of matteucinol was assigned on the basis of their spectroscopic data (UV, IR, 1H-

NMR, 13C-NMR, 2D-NMR, mass spectroscopy), as well as by comparison with those 

reported in the literature (Miraglia et al., 1985; Tanaka et al, 1985).  In this paper, we reported 

the isolation and structure determination of the matteucinol.  

2. Materials and Methods 

2.1. General Experimental Procedures 

Melting point was measured by Fisher John melting point apparatus and was uncorrected. UV 

spectra were recorded on Shimadzu Pharmaspec UV-1700 spectrophotometer. IR spectrum in 

KBr film was determined by  Buck Scientific-500 spectrophotometer.  1H and 13C NMR 

spectra were measured by JEOL JNM ECA-500 spectrometer [operating at 500 MHz (1H) and 

125.7 MHz (13C)] using tetra methyl silane (TMS) as the internal standart. Mass spectrum 

(MS) was recorded on Shimadzu QP-5000 spectrometer using ion mode EI. Kieselgel 60 GF-

254 (Merck) were used for vacuum liquid chromatography (VLC). Precoated silica gel 60 F-

254 (Merck) 0.25 mm, 20 x 20 cm was used for thin layer chromatography (TLC) and spots 

were detected by spraying with the sulphuric acid solution 5% (v/v) in ethanol followed by 

heating.  
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2.2. Plant Materials 

The stem of C. sakayensis was collected from Kletak forest, Nongkojajar, Pasuruan, East 

Java, Indonesia in March 2015. A voucher spesimen was deposited at the herbarium of the 

Purwodadi Botanical Garden, Indonesia.  

2.3. Isolation 

The dried powdered stem of Chingia sakayensis (2.0 kg) was exhaustively extracted 

successively with n-hexane (5 L x 3) and dichloromethane (5 L x 3) at room temperature. The 

dichloromethane extract was evaporated in vacuo to afford the brownish green residue (21.7 

g). A portion of it (5 g) was chromatographed by VLC and eluted with solvents of increasing 

polarity (n-hexane, n-hexane-EtOAc,  and EtOAc) yielded 125 fractions (15 mL each). 

Recrystalization of the combined fractions of 77-125 (1.04 g) in benzene afforded matteucinol 

(538 mg). 

3. Result and Discussion 

Matteucinol  was obtained as pale yellow crystal (benzene), mp. 171-172oC, gave positive test 

with FeCl3 (green) and shinoda test (Mg-HCl)(red). It showed a single spot by TLC on silica 

gel with Rf = 0.25 (n-hexane : CH2Cl2 = 1 : 4),  Rf = 0.70 (CH2Cl2 : EtOAc = 95 :5) and Rf = 

0.80 (CH2Cl2: EtOAc = 9:1).  UV (MeOH)    maks (log  )  : 298 (4.13) dan 349 (sh) (3.40) 

nm; (MeOH + NaOH): 341 (4.37)nm; (MeOH+AlCl3): 299 (4.10), 354 (sh)(3.32) nm; 

(MeOH+AlCl3+HCl): 309 (4.05) nm; (MeOH+NaOAc): 341 (4.26) nm; 

(MeOH+NaOAc+H3BO3): 299 (4.07) dan 346 (sh)(3.72) nm. IR (KBr) maks  : 3453 (OH),  

3005 (aromatic C-H), 2922, 2840 (alkyl C-H), 1630 (chelated C=O), 1520 (aromatic C=C), 

1454, 1397 cm-1.  1H-NMR (300 MHz,CDCl3)  (ppm) : 2.03(3H, s, 6-CH3), 2.05 (3H, s, 8-

CH3), 2.78 (1H, dd, J = 17 Hz, 3 Hz, H-3), 3.03 (1H, dd, J = 17 Hz, 13 Hz, H-3), 3.83 (3H, 

s, OCH3), 5.32 (1H, dd, J = 13 Hz, 3 Hz, H-2), 6.95 (2H, d, J = 9 Hz, H-3’,5’), 7.39 (2H, d, J 

= 9 Hz, H-2’,6’), 12.29 (1H, s, chelated 5-OH). 13C-NMR (100.5 MHz,CDCl3)  (ppm) : 6.9 

(6-CH3), 7.6 (8-CH3), 43.1 (3,3), 55.2 (OCH3), 78.2 (C-1), 102.3 (C-8), 102.7 (C-10), 

103.5 (C-6), 114.0 (C-3’,5’), 127.4 (C-2’,6’), 131.0 (C-1’), 157.7 (C-9), 158.8 (C-5), 159.6 

(C-4’), 162.1 (C-7), 196.5 (C-4). EIMS, m/z (rel.int.): 314 (M+)(100), 207 (M-C7H7O)+(9), 

206 (M-C7H7O-H)+(6), 180 (M-C9H10O)+(89), 152 (M-C9H10O-CO)+(70), 134 (M-

C9H8O4)+(36), 121 (24), 91 (10), 77 (5),  69 (5),  55 (4). 

A molecular ion peak at m/z 314 at EIMS spectrum corresponding to matteucinol that had 

molecular formula of C18H18O5. The UV spectrum at 297 nm (band II) and 343 nm (sh) (band 

I) indicated absorbtion characteristic of flavanone-type compounds that suitable with 

matteucinol (Markham, 1982). The absorbtion bands of alkyl C-H (2922, 2840 cm-1), chelated 

carbonyl group (1630 cm-1), and aromatic C=C (1520 cm-1) in the IR spectrum, together with 

the existence of the ABX-type proton signals at H 2.78 (dd, H-3), 3.05 (dd, H-3), and 5.35 

(dd, H-2) in the 1H-NMR spectrum  (Table 1) also supported that  matteucinol was a 

flavanone (Tanaka, et al. 1985; Markham & Geiger, 1994). The batochromic shift of band II 

(42 nm) on adding NaOH  and NaOAc reagent showed the presence of  7-hydroxyl group at 

matteucinol. The presence of OH group at C-5 was supported by the batochromic shift of 

band II (11 nm) on adding AlCl3 + HCl reagent.  No batochromic shift on adding NaOAc + 

H3BO3 reagent supported that matteucinol didn’t have ortho-dihydroxyl group at the A-ring. 

The  chelated proton signal at H 12.29 (s) indicated the presence of a hydroxyl group at C-5.  

Futher the 1H-NMR spectrum of matteucinol showed the existence of two aromatic methyl 

groups [H  2.03 (s), 2.05 (s)] and a methoxyphenyl group [H 3.85 (s)] in the matteucinol’s 
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flavanone skeleton (Table 1).  In the HMBC spectrum of matteucinol,  the proton signal of the 

first aromatic methyl group (H 2.03) showed correlation with carbon signals of C-5 (C 

158.8), C-6 (C 103.5), C-7 (C 162.1), while the proton signal of the second aromatic methyl 

group (H 2.05) correlated with carbon signals of C-7 (C 162.1), C-8 (C 102.3), C-9 (C 

157.7) (Table 1). These results indicated that  the first and the second aromatic methyl groups 

should be located at C-6 and C-8, respectively. The correlation between proton signal of 

methoxyphenyl group (H 3.85) with carbon signal of C-4’ (C 159.6) in the HMBC spectrum, 

together with the appearance of two aromatic proton signals  at H 6.95 (d, J = 9.0 Hz, H-

3’,5’) and 7.39 (d, J = 8.7 Hz, H-2’,6’) due to two pairs of ortho-coupled aromatic protons in 

the B-ring indicated the presence of a methoxy group at C-4’. The other significant 

correlations of matteucinol can be seen in Table 1. Futher supporting evidence of matteucinol 

structure came from comparison  of the 1H-NMR, 13C-NMR, and EIMS spectral data with 

those of  reported data in literature (Tanaka, et al., 1985, Miraglia, et al. 1985).  From the 

above results, flavonoid isolat was identified as  matteucinol (5,7-dihydroxy-4’-methoxy-6,8-

dimethyl flavanone). 

 

 

 

 

 

 

Table 2. 1H, 13C, and 1H-13C  HMBC NMR data of matteucinol in CDCl3 
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1H-NMR 
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Figure 1. Matteucinol 
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4. Conclusion 

A flavonoid compound in flavanone type namely matteucinol ((5,7-dihydroxy-4’-methoxy-

6,8-dimethyl flavanone) were separated from the dichoromethane extract of Chingia 

sakayensis’s stem. It was a major flavonoid and isolated for the first time from this fern. 
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Abstract 

The blend membranes of sulfonated acrylonitrile-butadiene-styrene-Lignosulfonat-Kaoline (s-ABS-

LS-Kaolin) that contain different weight ratios of kaolin (1, 2, 3, 4 and 5% (w/w)) were synthesized 

for fuel cell electrolyte membranes. Sulfonated ABS-LS-Kaolin was prepared by using 5 M sulfuric 

acid solution at 600C. The properties of the SPS membrane such as water uptake and IEC determined 

by gravimetric and titration respectively. The analysis showed that the IEC increased but the water 

uptake decreases with increasing kaoline concentration in the membranes.  
 

Keywords: ABS, lignosulfonate, kaolin, and fuel cell . 

 

 

1. Introduction 

The mainly requerment of all human activity in the wold is energy, so that the energy source 

is an important necessity in human life. Today, the main energy sourcess is fossil fuel, which 

can’t renewable. Recently, the depletion of fossil fuel as the main energy source in the world 

is an important issue (Swaminathan and Dharmalingam, 2010). So that the energy crisis can be 

occurred in the near future when it is not available renewable energy sources. The 

development of fuel cell technology as one of alternative energy source has been steeply 

increased together with crisis of fossil fuel in the world and also due to the environment 

impact, such as global warming, climate change, melting of ice caps, acid rain, destruction of 

forest and agricultural land (Olah, et al., 2009), resulted by fosil fuel usages. One of the 

important component of this technology is the proton exchange membrane (PEM). This 

membrane functions as a separator of the anode and cathode, thus only protons can pass 

through the membrane electrolyte while electrons flow through the external electrical circuit 

as a direct current (DC) that can power useful devices. Heretofore, Nafion is PEM that most 

many used in fuel cell applications due to mechanical and thermal stability and high proton 

conductivity (0.08 S/cm). However, this material have some drawbacks such as high cost 

($600-1000 /m2 ), high methanol crossover do not favor their application in direct methanol 

fuel cell (DMFC). (Dewi  and Handayani, 2008, Dewi, 2009 and Fu and Manthiram, 2006). 

In order to improve the performance of proton exchange membranes, some new membranes 

were investigated to substitute for the perfluorinated membranes, such as poly(arylene ether 

sulfone) (Kim Y S et al., 2004), sulfonated poly(ether-ether-ketone)(Mikhailenko S D et al., 

2000,  and Gil M et al., 2004), sulfonated polysulfone; a large part of work has focused on 

amelioration the existing membrane. The ideal fuel cell membranes should have high proton 

conductivity, low-cost, good chemical stability, and maitan mechanical integrity in hot water 

(Chen S L et al., 2004).  

As a result of the need for new membranes for fuel cell application, the synthesis of new 

materials or the modification of the known polymer must be considered, in order to improve 

the membrane behavior for a specific application. Sulfonated polymers have also recently 
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gained importance as materials for fuel cell membranes. Sulfonation provides sulfonic acid 

groups in the polymer main chain, which improves the proton transport. Usually the 

sulfonation degree determines the proton. 

transport and ion exchange capacity (IEC) of the membrane. At high sulfonation degree, the 

membranes have better proton conductivity Carretta, et al., 2000), but they become water 

soluble, high methanol cross over, and they have low mechanically strength (Chen S L et al., 

2004). Therefore, the optimtion of sulfonation degree is crucial to control the membrane 

property. 

In this research is focused on the evaluation of changes in properties of sulfonated 

acrylonitrile-butadiene-styrene-Lignosulfonat-kaolin (s-ABS-LS-Kaolin) blend membranes 

(PSS) with variation of kaolin concentration. In this context, it should be mentioned that 

lignosulfonate is a highly anionic polymer consisting of a complex mixture of small to 

moderate-sized polymeric compounds with sulfonate groups attached to the molecule, which 

can affect inprove IEC and proton conductivity across s-ABS-LS-Kaolin membranes. The 

polymer electrolyte membranes were prepared by blending of ABS, LS and kaolin in various 

compositions by casting polymer solution, then followed with sulfonation process. S-ABS-

LS-kaolin was prepared by sulfonation of ABS-LS-kaolin membrane with using 5 M sulfuric 

acid solution in 600C for 5 hours (Dewi , 2009). The properties of membranes concerning fuel 

cell applications, e.g. water uptake dan ion exchange capacity (IEC) were measured. It is 

expected to obtain an inexpensive polymer electrolyte membrane suitable for PEMFC or 

DMFC applications at a temperature below 800C.      

2. Materials and Methods 

2.1. Materials  and Equipment 

Materials used in this study is Acrylonitrile-styrene-butadienan, lognosulfonat from Aldrich 

and H2SO4, NaOH, H2C2O4.2H2O, methanol, ethyl methyl ketone, N,N dimethyl formamide 

(DMF) and kaolin obtained from Merk. While the tool used is Hot pate stirrer, plate glass, 

burettes and analytical balance. 

2.2. Procedure 

Amount of 2.85 g from ABS and kaolin mixture were dissolved into ethyl methyl keton 

(EMK) with various concentrations of kaolin (1, 2, 3, 4, and 5% (w/w) in total weight of 

blend and LS was dissolved in N,N-dimethylformamide (DMF) with certain LS concentration 

of 5% (w/w). Both of the solutions were mixture with composition of EMK to DMF of 10/1 

(v/v), and the solution was stirred until homogeneous. The solutions were then casted at plate 

glass and dried at room temperature, after that the membranes were kept in distilled water. 

The blend of acrylonitrile-butadiene-styrene (ABS), lignosulfonates (LS) and kaolin were 

prepared by casting polymer solution, then followed with sulfonation process. S-ABS-LS-

kaolin was prepared by sulfonation of ABS-LS-kaolin membrane with using 5 M sulfuric acid 

solution in 600C for 5 hours (Dewi, 2009). Finally, the membrane was recovered as a sheet 

membrane from the plate glass and rinsed with water until pH neutral, before being tested. 

The membrane thickness was measured in the hydrated state by micrometer. 
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2.3. Characterization  

2.3.1. Water uptake 

Water uptake of s-ABS-LS-Kaoline membranes was tested by grafimetric methods. The 

procedure of methods were dried membranes at room temperature, weighed, and then soaked 

in the deionized water for 24 h at room temperature. The membranes wet were wiped dry and 

weighed again. The water uptake was calculated using equation (1).  

% 𝑊 =  
𝑊𝑤𝑒𝑡− 𝑊𝑑𝑟𝑦

𝑊𝑑𝑟𝑦
 𝑥 100%                          (1)  

where Wwet and Wdry are the weights of the wet and dry membranes, respectively 

2.3.2. Ion Exchange Capacity (IEC)  

The ion exchange capacity (IEC) indicates the number of milli equivalents of ions in 1 g of 

the dry membrane. IEC is one characteristic of electrolyte membrane. The IEC of all 

membranes determinated by tetration methods, the sulfonated and unsulfonated membranes 

with the same weight were soaked in 50 mL sodium hydroxide solution 0.01 N for one day at 

room temperature. Then, 10 mL of the solution was titrated with 0.01 N sulfuric acid solution. 

The sample was regenerated with 1 M hydrochloric acid, washed with water until free of acid 

and dried to a constant weight (Smitha, B., at.al., 2003 ). The IEC was calculated according to 

equation (2): 

 𝐼𝐸𝐶 =  
𝐵−𝑃 𝑥 0.01 𝑥 3

𝑚
     (2) 

Where B is the sulfuric acid used to neutralize the unsulfonated membrane soaked in NaOH 

solution, P is the sulfuric acid used to neutralize the sulfonated membrane soaked in NaOH 

solution, 0.01 is the normality of the sulfuric acid, 5 is the factor corresponding to the ratio of 

the amount of NaOH used to dissolve the membrane to the amount used for titration, and m is 

the sample mass (g). (Smitha, B., at.al., 2003). 

3. Result and Discussion 

The degree of sulfonation sABS is 7.4419% determined by titration method. Synthesis of s-

ABS-LS-Kaolin electrolyte membrane with various weight ratios of kaolin (1, 2, 3, 4, and 5 % 

(w/w)) have been performed, and these membranes are then written as s-ABS-LS-kaolin-1, s-

ABS-LS-kaolin-2, s-ABS-LS-kaolin-3, s-ABS-LS-kaolin-4, and s-ABS-LS-kaolin-5, 

respectively. The blend membranes (s-ABS-LS and s-ABS-LS-kaolin) were characterized by 

water uptake  and IEC. 

Analysis of water uptake is done by immersing the membrane polyblends in water for 24 

hours. Water uptake is one of the most important properties of the fuel cell applications. The 

presence of water polyblend membrane plays a very important role in proton carriers 

(Wilkinson, et al., 2010). The water uptakes of s-ABS-LS-kaolin blend membranes are shown 

in Table 1. Water uptake of s-ABS-LS-kaolin membranes is decreases with increasing kaolin 

koncentration in the blend membrane (19.08368-11.1941%) than the membrane s-ABS-LS 

(19.06%). The decreasing water uptake with inceasing kaolin content in the blend membrane, 

due to kaolin which consist of SiO2 dan Al2O3. The behavior of SiO2 dan Al2O3 were coarse 

particles, so the water uptake of blend membrane decreased with increasing kaoin 

consentration. 
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Ion exchange capacity (IEC) of electrolyte membrane for fuel cell applications is one of the 

important properties. IEC in this study is determined by titration method. IEC s-ABS-LS-

kaolin membranes shown in Table 1. The results in Table 1 shows that the IEC increased with 

the increase kaolin concentration in the s-ABS-LS-Kaolin blend membranes. In the s-ABS-LS 

membrane, the IEC value was indicated by the amount of free sulfonic acid and carbonate 

groups in the polymer blend (Choi, et al., 2008 and Lee, et al., 2007). Similarly in the s-ABS-

LS-kaolin membranes, besides the IEC value is determined by the content of sulfonic and 

carbonate acid groups, also it is determined by the content of silica and alumina in the blend 

membranes. It happens because of SiO2 and Al2O3 in kaolin can interact with positive ions 

such as Si-O or Al-O interacting with ions such as Na+ ions positive forming into Si-ONa or 

Al-ONa, so that, in the acidic condition, Si-O group of silica forming Si-OH, likewise Al-O 

group of alumina forming Al-OH. Si-OH and Al-OH  can act as proton donors. Group of –OH 

from Si-OH or Al-OH at high acid concentration such as in the fuel cell Si-OH and Al-OH 

groups can form Si-OH2
+ and Al-OH2

+. Silica in the Si-OH2
+ dan alumina in state Al-OH2

+ 

have similar form with H3O+, so the silica and alumina seemed to maintain water content in 

the membrane which can facilitate proton conductivity (Lee, et al., 2007) and high IEC. 

Therefore, the addition of kaolin (silica and alumina) in the s-ABS-LS blend membrane can 

increase the IEC value. IEC is indirectly responsible in the proton conductivity (Smitha, et al., 

2003). The higher of IEC value is expected the higher proton conductivity.   

Table 1. Water uptake and ion exchange capacity (IEC) of membranes 

Membrane %W IEC (meq/g) 

s-ABS-LS 19.0639 1.3441 

s-ABS-LS-Kaolin-1 18.0615 1.5355 

s-ABS-LS-Kaolin-2 17.3122 1.6462 

s-ABS-LS-Kaolin-3 16.2934 1.6761 

s-ABS-LS-Kaolin-4 13.2266 1.6823 

s-ABS-LS-Kaolin-5 11.1941 1.6826 

 

4. Conclusion 

s-ABS-LS-Kaolin blend membranes have been successfully synthesized by solution casting 

polymer method. The addition of kaolin in the blend membrane, the water uptake decrease, 

but IEC increase, so the blend s-ABS-LS-kaolin is potentially for fuel cell application.  
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Abstract 

VCO is a product of coconut fruit that has many benefits in health and industry. VCO productions 

traditionally by many household industries not meet the standards of quality and the resulting yield is 

not maximized. Research on the production of enzymatically VCO has been done to produce a VCO 

with maximum yield and meet quality standards. The study was conducted by the method of 

fermentation, which adds pineapple stem extract containing bromelain into coconut milk with various 

concentrations. The resulting VCO further purified by activated carbon adsorbent and quality test 

(water content and free fatty acid levels). The results showed that the highest yield VCO contained at a 

concentration of 20%, amounting to 35.9% and VCO samples that meet the quality standards is at a 

concentration of 10% and 20% (water content) and 10% (free fatty acid). From the results of this study 

concluded that the addition of pineapple stem extract containing bromelain in the production of VCO 

can produce a maximum yield of 35.9% and meets the quality standards VCO.  

 

Keywords: Bromelain, extract of pineapple stem, and VCO. 

 

 

1. Introduction 

Coconut is the biological richness of North Sulawesi, has long been used to meet a variety of 

needs of the community, such as a source of food, medicine or industry. Virgin Coconut Oil 

(VCO) is a product of refined coconut fruit has many benefits in the field of health as well as 

in industry. VCO for health benefits have been scientifically proven, among others, play a role 

in reducing the risk of cardiovascular disease (Babu et al., 2001), anti-diabetic and 

antioxidants (Iranloye et al., 1995), prevention of premature aging and wound healing (Nevin 

and Rajamohan, 2010), and many other benefits. 

Production of VCO has traditionally been a lot done by household industries, especially in 

rural communities. But the product that generated the VCO product not all can meet the 

quality standards and obtain the maximum yield. Therefore, a method is required in the 

production of the VCO that can produce a product that meets the quality standard VCO with 

maximum yield. One method that can be done is to do an enzymatic production of VCO, i.e., 

by adding specific enzymes in the coconut milk, so the enzyme will hydrolyze proteins and 

separate oils and water in emulsion of coconut milk to the maximum. 

Pineapple plant (Ananas comosus) contains the bromelain enzyme. Bromelain is a protease 

enzyme that catalyzes the hydrolysis of the peptide bonds of proteins (Whitaker, 1991). 

Bromelain is present in the extracts of the fruit flesh or the fruit stem of pineapple. Pineapple 

plant utilization in the community generally more on fruit flesh only, while part of the stem, 

and the skin is only disposed of as waste, whereas stem of pineapple it contains bromelain 

enzyme that can be utilized in a variety of purposes such as in the production of the VCO 

(Bhatacharyya, 2008). 
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Based on that information, it has been done the research on the production of VCO with the 

enzymatic method, i.e. the method of fermentation by adding a pineapple stem extract 

containing the bromelain enzyme into the coconut milk. On this enzymatic process, the 

bromelain contained in extracts of pineapple stems will break down the protein layers of 

coconut milk emulsion so that the oil can be perfectly segregated with water. Further, the 

product of VCO, was refined by using an active carbon adsorbent. The selection of active 

carbon as adsorbent is because it is one of the adsorbent which has the ability to purify and 

improve the quality of the oil, even for used cooking oil (Suryani and Murni, 2009). 

Production of VCO in enzymatic method with the addition of pineapple stem extracts 

followed by purification with active carbon adsorbent is expected to produce maximum yield 

of VCO with quality standards. 

2. Materials and Methods 

2.1. Materials 

Fresh and mature kernel of coconuts (12 months old), extracts of pineapple stem, active 

carbon adsorbent, glass wool, filter paper, ethanol solution 96 %, sodium hydroxide solution 

0,05 N, phenolphthalein pH indicator, and aquadest. 

2.2. Equipments 

Centrifuge, analytical balance, laboratory oven, glass desiccator, chromatography column, hot 

plate stirrer, thermometer, evaporating dish, and laboratory glass wares. 

2.3 Methods 

2.3.1. Determination of the Optimum Concentration of the Extract of the Pineapple 

Stem for VCO Product 

Before the experiment, prepared the coconut milk and the extracts of pineapple stem. The 

next mixed the extract of pineapple stems in a container containing a creamy coconut milk 

with a comparison of the volume in accordance with the following table: 

Table 1. Comparison of the volume of coconut milk and extract of pineapple stem on a different 

concentrations 

Extract of pineapple 

stem  (%) 

Volume (mL) Total volume 

(mL) Coconut milk Extract of pineapple stem 

0 500 0 500 

10 450 50 500 

20 400 100 500 

30 350 150 500 

40 300 200 500 

50 250 250 500 

The mixture was silenced for 10 hours until 3 layers formed: blondo, oil and water. The oil is 

separated by using a centrifuge at 3000 RPM for 10 minutes. The results of VCO obtained are 

weighed (g) and calculated the yield (%). 

2.3.2. Purification of VCO 

VCO was filtered by using active carbon adsorbent in a chromatography column (length 45 

cm, diameter 3 cm) with a height of adsorbent 30 cm. Samples of the VCO were inserted in 

the column with a flow velocity of 1 drop/second and accommodated in an Erlenmeyer flask, 
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further analyzed the water content and free fatty acid levels of VCO samples (analysis of 

water content and free fatty acid levels of VCO were performed in accordance with 

procedures of Sudarmadji et al., 1989). 

2.3.3. Statistical Analysis 

All experiments performed 2 times of repetition and data were analyzed using the software 

MS Excel and SPSS. 

3. Result and Discussion 

3.1. Yield of VCO 

The measurements results of the yield of VCO with the concentration of the extracts of 

pineapple stem can be seen in Figure 1. 

 

Figure 1. The influence of the addition of pineapple stem extracts against yield results (%) 

From the data shown in Figure 1 it can be seen that the results obtained are likely to yield 

increases in concentrations of 0 – 20% and decreases in concentrations of 30 – 50%. The 

highest result of yield is found in the extract of pineapple stem of concentration 20%. These 

results indicate that with the addition of pineapple stem extracts which contained bromelain, 

can give higher yield VCO compared without the addition of pineapple stem extract (control). 

The hydrolysis of protein during the fermentation process proved maximally of separating oil 

with water in a coconut milk emulsion so that the VCO yield is higher than in the control. 

When there is a decrease in the yield that means the work of bromelain enzyme in pineapple 

stem extract has reached optimum so that at higher concentrations will no longer increase the 

number of products. In this experiment the optimum concentration of the extracts of pineapple 

stem that results the highest yield is in the concentrations of 20%. 

3.2. Water Content 

Data on water content in VCO according to concentration of pineapple stem extracts and 

adsorbents are presented in Figure 2. From the data in Figure 2, it can be seen that the 

influence of the concentration of extracts of pineapple stem against water content, the water 

content of the VCO product in large growing along with the increased concentration. 

However, after purification using active carbon adsorbent, it can be seen to occur a significant 

difference. Water content decreased significantly in purification treatment with active carbon 

adsorbent compared to without purification (control). The existence of the active carbon 

adsorbent successfully adsorbed certain amount of water enters into the pores, so that the 

water content in VCO products significantly reduced for the better quality. The results of the 

analysis of the average difference with LSD test (Table 2) show that there is a significance 
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difference in the average water content according to the adsorbent. The significant difference 

of the averages looks from the value of probability p < 0.05, where between adsorbent 

controls with active carbon, they all meet the value of probability p < 0.05. This shows that 

there are the significant differences for purification treatment with adsorbents and control of 

water content in the VCO. 

 

Figure 2. The influence of the concentration of extract of pineapple stems and adsorbent against water 

content 

 

Table 2. The result of average different test with LSD on purification treatment with adsorbents against 

water content 

(I) Adsorbent 
(J) Adsorbent 

Average 

difference (I-J) 
Significance(p) 

Without purification 

(Control) 

Active carbon 

adsorbent 
0.504 0.000 

In this experiment, the influence of the concentration of extract of pineapple stem on VCO 

against water content that still meet the standard quality of APCC (maximum 0.5%) are at 

concentrations of 10% and 20% i.e. of 0,261% and 0,352%. 

3.3. Free fatty acid (% FFA) 

Data on the levels of free fatty acids in the VCO according to the concentration of extract of 

pineapple stems and adsorbents are presented in Figure 3. From the data shown in Figure 3, it 

can be seen that the influence of the concentration of extracts of pineapple stem towards the 

levels of free fatty acids, free fatty acid levels of VCO growing along with the increasing 

concentration. However, after purification using active carbon adsorbent, it can be seen to 

occur a significant difference. Such as water content, any free fatty acid levels decreased 

significantly in the treatment of purification with active carbon adsorbent compared to 

without purification (control). The existence of treatment with active carbon adsorbent 

successfully adsorbed a number of free fatty acids, so that the levels of free fatty acids in the 

VCO product significantly reduced for the better quality. The results of the analysis of the 

average difference with LSD test (Table 3) show that there is a significance difference in 

average levels of free fatty acids according to the adsorbent. The significant difference of the 

averages looks from the value of probability p < 0.05, where between adsorbent controls with 

active carbon, they all meet the value of probability p < 0.05. This shows that there are the 

significant differences for purification treatment with adsorbents and control over the levels of 

free fatty acid in the VCO. 
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Figure 3. The influence of the concentration of extract of pineapple stems and adsorbent against free fatty 

acid levels. 

 

Tabel 3. The result of average different test with LSD on purification treatment with adsorbents against 

free fatty acid levels 

(I) Adsorbent 
(J) Adsorbent 

Average 

difference (I-J) 

Significance 

(p) 

Without purification 

(Control) 

Active carbon 

adsorbent 
0.524 0.000 

In this experiment, the influence of the concentration of extract of pineapple stem on VCO 

against levels of free fatty acids which still meet the standard quality of APCC (maximum 

0.5%) is at a concentration of 10% i.e. of 0.449%. 

4. Conclusions 

Enzymatic production of the VCO can increase yield product, with the concentration of a 

pineapple stem extracts to produce maximum yield is at a concentration of 20% i.e. of 35,9%. 

Purification of the VCO with active carbon adsorbent can reduce water content and free fatty 

acid levels significantly, so that the quality of the VCO becomes better. The addition of 

pineapple stem extracts that meets the quality standard of VCO (< 0.5%) are on concentration 

of extract of pineapple stem 10% and 20% (water content) and 10% (free fatty acid level). 
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Abstract 

The research on the effects of drying temperature and duration on the fatty acid profile of minced 

jerked broilers chicken meat has been completed. This study aims to determine how are the effects of 

drying temperature and duration on the fatty acid profile of minced jerked broilers chicken meat. The 

study is designed as an experiment using factorial completely randomized design (CRD), with two 

factors: the drying temperature variation treatment, i.e. 500C, 600C, 700C and variations of drying 

duration, i.e. 6, 7 and 8 hours, and performed 3 repetitions. The results show the characteristics of the 

fatty acid profile of minced jerked broilers chicken meat are the lowest SFA content of 54.73% 

obtained from the drying temperature of 50°C for 7 hours. While MUFA = 39.85% and the highest 

omega-9 = 34.00% is the result at a temperature of 50°C for 8 hours, and the highest PUFA = 4.29% is 

the result of drying at 50°C for 6 hours. The highest Omega-6 fatty acids = 3.78% is the results of 

drying at 70°C for 6 hours, while the highest omega-3 fatty acids = 0,81% is the results of drying at 

50°C for 8 hours.  

 

Keywords: Fatty acid profile, minced meat, Broiler Chicken. 

 

 

1. Introduction 

Meat and processed meat products are a source of fat, protein, essential amino acids, minerals 

and vitamins that are very good and is an important component of the diet, especially in 

developing countries (Weiss et al., 2010). Chicken meat is more preferred by the people 

because it is more economical, fast and easy to be processed, and the growth period is 

relatively short. The chicken meat, especially in Manado, is obtained from broiler chicken 

cuts, as a relatively cheap source of nutrition.  

Broiler is one of chicken types that is widely cultivated, because it has a very rapid growth, 

which is followed by an increase in meat fat and cholesterol. The water content of broiler very 

high 75.48%, fat 3.99%  and protein 21.8% , while Indigenous Manado  chicken, usually an 

older age with a water content of 73.30%, fat 0.41%  and protein 24.66% , (Suriani  et al., 

2014). 

Meats are food that is very easy to be spoiled and not all meat is edible at once, so that the 

processing and preservation of meat is very important in order to be consumed in the long 

term (Jones et al., 2001, Arnau et al., 2007, 2008 Vandendriessche, therefore, to overcome the 

this nature of meat, it requires processing techniques, so that the meat can be more durable or 

long-lasting. One form of traditional processing of the meat is the making jerked meat. Jerked 

meat is included to the food that is processed by drying and classified in Intermediate 

Moisture Food (IMF) group, which is a food that has a moisture content between 15-50% and 

the value of water activity (aw) between 0.55-0.67, and does not require cold storage and is 

stable at room temperature (Purnomo, 1996).  
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Suradi (2009) reports that the minced jerked chicken meat which is dried in an oven at various 

temperature and duration has aw value of 0.53 to 0.71, and the protein content ranges from 

28.97 to 31.00% of dry weight. In meat products, the main efforts are directed to the 

formulations by modifying fats and fatty acids, and/or the addition of a number of functional 

materials (fiber, vegetable protein, polyunsaturated fatty acids, vitamins, calcium, 

phytochemicals, etc.) (Jimenez-Colmenero et al., 2007).  

2. Materials and Methods 

2.1. The Place and Time of Study  

The data collection and research are conducted in various locations as follows:  

- Laboratory of Chemistry Department, Faculty of Mathematics and Natural Sciences, 

Manado State University for the manufacture of minced jerked broiler chicken meat.  

- Laboratory of Food and Nutrition, Faculty of Agricultural Technology, Gadjah Mada 

University, Yogyakarta for analysis of fatty acid profiles by Gas Chromatography (GC)  

2.2. Materials and Tools  

2.2.1. Material  

The research material includes raw materials for the production of minced jerked broilers 

chicken meat and chemicals. The raw materials for the analysis purposes are the chest and 

thigh meat of broilers (1:1) which are obtained from the traditional market in Manado City, 

North Sulawesi Province.  

Chemicals for the analysis of the fatty acid profile consists of methylene chloride, a solution 

of BF3 (boron trifluoride) in methanol, nitrogen gas and fatty acid standard (C10:0, C12:0, 

C14:0, C16:0, C16:1, C18:0, C18:1, C18:2, C18:3; C20:0, C22:0, C20:5 and C22:6).  

2.2.2. Tools  

The equipment for the study consists of gas chromatography (GC - 9 AM Shimadzu), Oven 

with blower, jerked meat mould, analytical balance and glasses.  

2.3. Methods  

The study is designed as an experiment using factorial completely randomized design (CRD), 

data analysis with interaction using Softwere SPSS version 20 (Chicago, IL, USA), with two 

factors: drying treatments at various temperature, i.e. 500C, 600C, 700C and drying treatments 

for various duration, i.e. 6, 7 and 8 hours, and 3 repetitions performed, so that the total of 

experiment unit is 3 x 3 x 3 = 27 experiment units.  

2.3.1. Implementation  

Broiler chest and thigh meat with a ratio of 1:1 is washed, grinded with a meat grinder until 

smooth (diameter of 5 mm), weighed and mixed with 25% of coconut sugar, 3% of salt, 2% 

of coriander, 2% of galangal, 2% of garlic, and mould with a thickness of 3 mm and then 

dried with a dryer at a temperature of 500C, 600C and 700C with a variation of drying 

duration, i.e. 6, 7 and 8 hours. 
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2.3.2. Observations and Measurements  

The observed variable on minced jerked chicken meat with drying treatment of various 

temperature and duration is a fatty acid profile that is determined by gas chromatography 

(Park and Goins, 1994). 

3. Result and Discussion 

This study aims to determine how are the effects of drying temperature and duration on the 

fatty acid profile of minced jerked broilers chicken meat. Jerked meat can be classified as 

semi-moist food, because its water content is within the range of moisture content in semi-

moist foodstuffs, i.e. +25%. Semi-moist food is a mix of a food that is generally coupled with 

water-binding agents which can reduce aw (water activity) of products, so the growth of 

microorganisms is inhibited (Purnomo, 1996), and semi-moist foods have a water activity of 

between 0.6 - 0.91 (Salguero et al., 1994).  

Too long and too high temperature drying may cause damage to foodstuffs, both physically 

and chemically. Therefore, the determination of a combination of temperature and drying time 

is right to do, so that the damage can be prevented. The characteristics of minced, jerked 

chicken meat are strongly influenced by drying temperature and time, since the drying can 

change the water content, water activity (aw), and chemical composition of minced jerked 

chicken meat. Drying at too high temperature may result in a case hardening, while drying at 

too low temperature still provides an opportunity for the growth of micro-organisms. 

Therefore, the drying process of minced jerked chicken meat should pay attention to the 

temperature and duration.  

3.1. The Fatty Acid Profile of Minced Jerked Chicken Meat  

The fatty acid profile of dried, minced, jerked chicken meat at various temperature and 

duration has SFA which consists of lauric acid, myristic acid, palmitic acid, stearic acid and 

acid arakidat, MUFA (palmitoleic acid and oleic acid), PUFA (linoleic acid, linolenic acid, 

EPA and DHA), are presented in Table 3.1. 

3.2. Saturated Fatty Acids (SFA) 

The variance analysis results show that the drying temperature and duration, as well as 

interaction give highly significant (p <0.01) effect on the SFA content of minced jerked 

broilers chicken meat. SFA content of minced jerked broilers chicken meat, which is the 

treatment results of various temperature and duration drying, is presented in Table 3.2.  

The Honestly Significant Difference (HSD) test results (Table 3.2) shows that drying at a 

temperature of 60°C for 7 hours have the highest level of SFA, i.e. 64.37%, and drying at a 

temperature of 50°C for 7 hours have the lowest SFA level, i.e. 54, 73%. The drying 

treatments at various temperature for the same drying duration cause different SFA level of 

the minced jerked broilers chicken meat. Thus the drying temperature influence (p < 0.05) the 

SFA content of minced jerked broilers chicken meat, and it is suspected due to differences in 

water content so that the percentages of the components in the material are to be different.  
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Table 3.2. SFA content of minced jerked broilers chicken meat, which is the treatment results of various 

temperature and duration drying * 

Temperature (° C)  Drying duration (hours)  SFA Average (% relative)  

 
6  55.62 + 1.03 a  

50  7  54.73 + 3.10 a  

 
8  56.93 + 0.61 ab  

 
6  55.82 + 0.44 a  

60  7  64.37 + 1.34 c  

 
8  59.86 + 0.19 bc  

 
6  56.15 + 0.38 ab  

70  7  61.94 + 1.73 bc  

 
8  58.29 + 0.73 abc  

* The same letters notation behind the numbers in the same column shows that there is no significant difference 

between treatments of various drying temperature and various drying duration (p > 0.05) 

Saturated fatty acid is a fatty acid containing a single bond in the carbon chain, where the 

saturated fatty acid has zig-zag chains that are match each other, so that the tensile force Van 

der walls are relatively high, then the structure is solid. Saturated fatty acid (SFA) has a high 

melting point, for example: tristearin (esters of glycerol with three molecules of stearic acid) 

has a melting point of +71°C. Therefore, to produce minced jerked broilers chicken meat with 

a low SFA content, it is recommended to use a drying temperature of 50°C for 7 hours with an 

oven dryer. There is no data that researcher get as a comparison for the fatty acid profile of 

minced jerked broilers chicken meat, so it takes more research on the fatty acid profile in 

chicken jerky as early information about food for health benefits.  

3.3. Monounsaturated Fatty Acid (MUFA) 

The variance analysis results shows that the drying duration and the interaction of temperature 

and duration give highly significant (p < 0.01) effect on the MUFA content of the minced 

jerked broilers chicken meat, while the drying temperature does give not significant (p > 0.05) 

effect on the MUFA content of minced jerked broilers chicken meat. The MUFA contents of 

minced jerked broilers chicken meat, which is the treatment result of drying at various 

temperature and duration, are presented in Table 3. 3. 

Table 3.3. MUFA content of minced jerked broilers chicken meat which is the treatment result of drying 

at various temperature and duration * 

Temperature (°C)  Drying duration (hours)  MUFA Average (% relative)  

 
6  29.81 + 0.32 a  

50  7  38.90 + 0.19 c  

 
8  39.85 + 0.61 c  

 
6  38.27 + 0.38 bc  

60  7  30.30 + 1.12 a  

 
8  36.87 + 0.54 b  

 
6  36.75 + 0.13 b  

70  7  31.00 + 0.22 a  

 
8  37.33 + 0.29 b  

* The same letters notation behind the numbers in the same column shows that there is no significant difference 

between treatments of various drying temperature and various drying duration (p > 0.05) 

The Honestly Significant Difference (HSD) test results (Table 3.3) shows the drying at 50°C 

for 8 hours on the minced jerked chicken meat have the highest MUFA content of 39.85%, 

and the drying at 50°C for 6 hours produces the lowest MUFA content of minced jerked 

chicken meat, i.e. 29.81%. Drying at the same temperature, i.e. 50°C, but for different 

duration cause the MUFA contents different. This means the drying duration raises the 
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MUFA content of minced jerked chicken meat and it is so closely associated with the lower 

water content, so the percentage of the material composition rises. Thus for the manufacture 

of minced jerked chicken meat at a temperature of 50°C for 8 hours, the oven artificial dryer 

with the blower can be used, because with that tool, the oxidation of monounsaturated fatty 

acids (MUFA) can be avoided.  

3.4 . Polyunsaturated Fatty Acids (PUFA)  

The variance analysis results show that the drying temperature and the interaction of 

temperature and drying duration significantly (p <0.05) affect the PUFA content of minced 

jerked chicken meat, while the duration is not significant (p> 0.05) on the PUFA content of 

minced jerked chicken meat. PUFA content of the minced jerked chicken meats, which are 

the drying treatment results of various temperatures and duration, are presented in Table 3. 4.  

Table 3.4. PUFA content of minced jerked chicken meat treatment results of various temperature and 

duration drying * 

Temperature   (0 C)  Drying duration (hours)  The average total of PUFA (% relative)  

 
6  4.29 + 0.43 d  

50  7  3.71 +, 37 cd  

 
8  3.42 + 0.61 cd  

 
6  2.88 + 0.14 bcd  

60  7  3.45 + 0.71 cd  

 
8  2.01 + 0.04 ab  

 
6  3.90 + 0.17 d  

70  7  3.26 + 0.40 d  

 
8  1.67 + 0.66 abc  

* The same letters notation behind the numbers in the same column shows that there is no significant difference 

between treatments of various drying temperature and various drying duration (p > 0.05) 

Honestly significant difference (HSD) test results (Table 3.4) shows the effect of drying at 

50°C for 6 hours causes the highest PUFA level of minced jerked chicken meat of 4.29%, and 

the drying at 70°C for 8 hours results in the lowest PUFA level of minced jerked chicken of 

1.67%. Thus the higher the drying temperature is, the PUFA content of minced jerked chicken 

meat is lower, because the unsaturated fatty acid compound with a double bond can be easily 

damaged when heated.  

3.5. Omega-9  

The variance analysis result showes that the drying duration and the interaction of drying 

temperature and duration give highly significant (p <0.01) effect on the omega-9 content of 

the minced jerked chicken meat, while the drying temperature does not give significant (p> 

0.05) effect on the omega-9 level of the minced jerked chicken meat. The omega-9 levels in 

minced jerked chicken meats that are the drying treatment results of various temperature and 

duration are presented in Table 3. 5.  

Honestly significant difference (HSD) test results (Table 3.5) shows the drying at 50°C for 8 

hours produce the highest omega-9 level of minced jerked chicken meat, i.e. 34.00%, and the 

drying at 50°C for 7 hours results the lowest level of omega-9, i.e. 23.98%. The content of 

omega-9 on minced jerked chicken meats is still relatively high, because the unsaturated fatty 

acids with a single double bond are still more difficult to be oxidized compared with PUFA.  
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Table 3.5. The minced jerked chicken meats that are the drying treatment results of various temperature 

and duration * 

Temperature (0 

C)  
Drying duration (hours)  Omega-9 level (% relative)  

 
6  24.05 + 0.41 a  

50  7  33.43 + 0.78 d  

 
8  34.00 + 0.31 d  

 
6  32.17 + 0.42 cd  

60  7  23.98 + 1.31 a  

 
8  3 0.32 + 0.79 b  

 
6  3 0.72 + 0.17 bc  

70  7  25.17 + 0.23 a  

 
8  3 1.02 + 0.46 bc  

* The same letters notation behind the numbers in the same column shows that there is no significant difference 

between treatments of various drying temperature and various drying duration (p > 0.05) 

3.6. Omega-6  

The variance analysis results show that the drying duration and the interaction of drying 

temperature and duration give highly significant (p <0.05) effect of the omega-6 content of 

minced jerked chicken meat, while the drying temperature is not significant (p> 0.05) on the 

omega-6 content of minced jerked chicken meat. The omega-6 level on minced jerked broilers 

chicken meats, the drying treatment results of various temperature and duration, are presented 

in Table 3. 6.  

Table 3.6. The omega-6 level on minced jerked broilers chicken meats, the drying treatment results of 

various temperature and duration * 

Temperature    (0 C) Drying duration (hours)  Omega-6 content average (% relative)  

 
6  3.63 + 0.09 d  

50  7  3.20 + 1.11 cd  

 
8  2.61 + 0.24 A  

 
6  2.65 + 0.12 bcd  

60  7  3, 41 + 0.67 d  

 
8  1.87 + 0.07 abc  

 
6  3, 78 + 0.15 d  

70  7  3.14 + 0.50 cd  

 
8  1.51 + 0.55 ab  

* The same letters notation behind the numbers in the same column shows that there is no significant difference 

between treatments of various drying temperature and various drying duration (p > 0.05) 

The honestly significant difference (HSD) test results (Table 3.6) shows the drying at 70°C for 

6 hours results the highest omega-6 level of minced jerked chicken meat, i.e. 3.78% and the 

drying at 70°C for 8 hours results the lowest omega-6 levels of minced jerked chicken meat, 

i.e. 1,51%. When compared with the broiler chicken meat, its omega-6 level is still higher, i.e. 

19.01% and when it is made into jerked meat then the most of omega-6 content is lost. This 

means there is damage when heated, because omega-6 is included as the unsaturated fatty 

acids with double bonds which are easy to be oxidized. 

3.7. Omega-3  

The variance analysis results show that the drying temperature and the interaction of drying 

temperature and duration significantly (p <0.05) affects the levels of omega-3 on the minced 

jerked chicken meat, while the drying duration does not give significant (p> 0.05) effect on 

the omega-3 content on minced jerked chicken meat. The levels of omega-3 on the minced 
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jerked chicken meats, the drying treatment results of various temperature and duration, are 

presented in Table 3. 7.  

Table 3.7. The levels of omega-3 on the minced jerked chicken meats, the drying treatment results of 

various temperature and duration * 

Temperature     (0 C)  Drying duration (hours)  The omega-3 content average (% relative)  

 
6  0.66 + 0.05 abc  

50  7  0.51 + 0.04 abc  

 
8  0. 81 + 0.04 bc  

 
6  0.23 + 0.02 abc  

60  7  0. 04 + 0.01 a  

 
8  0.14 + 0.03 ab  

 
6  0.12 + 0.02 abc  

70  7  0.12 + 0.03 bc  

 
8  0.16 + 0.19 c  

* The same letters notation behind the numbers in the same column shows that there is no significant difference 

between treatments of various drying temperature and various drying duration (p > 0.05) 

The honestly significant difference (HSD) test results (Table 3.7) show the drying at 50°C for 

8 hours results the highest level of omega-3 on minced jerked chicken meat, i.e. 0.81% and 

the drying at 60°C for 7 hours results the lowest level of omega-3 on minced jerked chicken 

meat, i.e. 0.04%. These results indicate that minced jerked chicken meats contain very little 

omega-3, therefore, at the stage of further studies, the minced jerked broilers chicken meat 

with addition of 5% of omega-3 concentrate microencapsulated from tuna canning byproduct 

liquid fish oil is made.  

The fatty acid profile of minced jerked chicken meat made from the breast and thigh meat of 

broiler chickens in this study has provided information that the polyunsaturated fatty acids 

substitutions such as omega-3 oils which are found in many fish is necessary, so that minced 

jerked chicken meat has a function as intake nutritional food source. Purnomo (2011) reported 

at the ratio of the fatty acid profile of raw meat with jerked beef products, the SFA content of 

raw meas is 48.55%, while the SFA content of jerked meat is 27.31%, the MUFA content of 

raw meat is 29.04% and the jerked meat is 53.31%, the PUFA content of raw meat is 6.17% 

and the jerked meat is 11.36,%, the omega-9 content of raw meat is 25.53% and the jerked 

meat is 51.59%, the omega-6 content of raw meat is 2.51% and and the jerked meat is 9.03% 

and the omega-3 content of raw meat is 3.66% and jerked meat is 2.33%. 

4. Conclusion 

The characteristics of the fatty acid profile of minced jerked broilers chicken meat is SFA 

content of 54.73% obtained from the drying at temperature of 50°C for 7 hours. While MUFA 

= 39.85% and omega-9 = 34.00% is the highest drying results at temperature of 50°C for 8 

hours, and the highest PUFA = 4.29% is the result of drying at 50°C for 6 hours, the Omega-6 

fatty acids = 3.78% is the highest result of drying at 70°C for 6 hours, while the omega-3 fatty 

acids = 0,81% is the highest results of drying at 50°C for 8 hours. 
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Abstract: 

Endocytosis is the process of cells take up extracellular materials and recycles their membrane. This 

process happens in almost all living eukaryotic cells by several mechanisms that can be divided into 

two types, namely: phagocytosis, and pinocytosis. Endocytosis plays significant roles in many 

pathological conditions. There are over 100 known diseases involving endocytosis and intracellular 

trafficking. A number of endocytosis researches has been conducted, and generated some compounds 

with great inhibitor value. The inhibitors namely: dynasore, bis-T, MiTMAB, Indole analogues, and 

phthalamide analogues. This paper will discuss the structure-activity relationship profiles of these 

inhibitors. 

 

Keywords: Endocytosis, structure-actity relationship, inhibitors, dynamin 

 

 

1. Introduction 

Endocytosis is the process whereby cells take up extracellular material and recycle their 

membranes (Cousin et al, 2001). It happens in almost all living eukaryotic cells by several 

mechanisms that can be divided into two types, namely, phagocytosis, which occurs only in 

specialised mammalian cells and pinocytosis, which occurs in all cells is regulated by 

intracellular and extracellular signals (Liu et al, 1995; Conner et all, 2003). Phagocytosis is 

the process that occurs when cells uptake the large particles, while pinoctytosis is the process 

of taking up fluid and solutes. Furthermore, pinocytosis can be divided into two mechanisms, 

clathrin mediated endocytosis (CME) and clathrin-independent endocytosis (Liu et al, 1995). 

One of enzymes that involves in endocytosis process is dynamin (Mousavi et al, 2004).  

2. Endocytosis, Dynamin and Diseases 

Endocytosis plays significant roles in many of human pathological conditions. There are over 

100 known diseases involving endocytosis and intracellular trafficking (Aridor & Hannan, 

2002; Aridor & Hannan, 2000).. Control of endocytosis through the inhibition of dynamin 

could be useful in the treatment of cancer; viral, bacterial and other pathogenic infections; 

immunodeficiency, gastrointestinal, neurodegenerative, neurological and kidney diseases. 

Several studies revealed some diseases that are connected to dynamin, such as Charcot-Marie-

Tooth (CMT) disease (Zuchner et al, 2005), Centronulear myopathy (CNM) (Bitoun et al, 

2005), and Papillomaviruses, (HPV16 and BPV1) – the etiologic agent of cervical and anal 

cancers and of tumors and disease in animals (Abban et al, 2008) 

Several neurodegenerative diseases are associated with dynamin-dependent endocytic 

trafficking pathways. These include Alzheimer’s disease, Huntington’s disease (HD), stiff-

person syndrome, Lewy body dementians, and Niemann-Pick type C disease (Aridor & 

Hannan, 2002). The presynaptic α-synuclein protein is believed to be involved in Lewy body 

diseases, including Parkinson’s disease, Lewy body dementia and a Lewy body variant of 
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Alzheimer’s disease (Sung et al, 2001). Furthermore, these pathologies were found to be a 

direct consequence of α-synuclein endocytosis suggesting that endocytosis inhibitors may be 

useful in the treatment of  α-synuclein related disorders. 

3. Structur-Activity Relationship (SAR) of Dynamin & Endocytosis Inhibitors 

Despite the possibility of numerous therapeutic applications, there are currently no dynamin 

inhibitors in clinical use. However, a number of dynamin inhibitors have been identified, 

these include dynasore, which is claimed to have a role in endocytosis and act as dynamin 

inhibitor and Bis-T, myristyl trimethyl ammonium bromide (MiTMAB) series, the indole 

analogues, and the phthalimide series. 

3.1. Dynasore 

OH

N
H

N

OH

OH

O

 

Figure 1. Chemical Structure of Dynasore (1) 

Macia et al (2006)., screened about 16,000 small molecules and found dynasore (Compound 

1, Figure 1) which is interferes with dynamin I, dynamin II and Drp1 in vitro. From this 

study, it was shown that dynasore is a non-competitive cell permeable inhibitor of the GTPase 

activity of dynamin 1 and 2 (Macia et al, 2006; Nankoe et al, 2016). Dynamin’s ability to 

oligomerize or bind lipids was not affected by dynasore. This means the inhibitory effects of 

dynasore mediated through GTPase domain (Thompson et al, 2006).  

3.2. Bis-T 

The Bis-T series contain some of the most potent inhibitors currently identified (Hill et al, 

2005; Hill et al, 2004). As illustrated in Table 1, trihydroxy subsititued aromatics affected the 

activity whilst changes in length afforded equipotent analogues (i.e compounds 3, 6, 9, and 12 

with IC50 of 1.7 ± 0.2, 1.7 ± 0.2, 2.1 ± 0.2, 1.7 ± 0.4 µM). Introduction of  metoxy substituent 

in C2 slightly reduced the activity (compounds 4, 7, 10, and 13 with IC50 of 9.0 ± 3.0, 5.0 ± 

1.0, 8.0 ± 0.2, 8.0 ± 0.2 µM). 
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Table 1. Symmetrically Substituted Analogues of Bis-T: Effect of Aromatic Ring Modifications Analogues 

on Dynamin 1 GTPase Activity 

Compound R1 R2 R3 R4 R5 n IC50 (µM)a 

2 H H OH OH H 0 5.1 ± 0.6 

3 H OH OH OH H 0 1.7 ± 0.2 

4 H OMe OH OH H 0 9.0 ± 3.0 

5 H H OH OH H 1 1.7 ± 0.2 

6 H OH OH OH H 1 1.7 ± 0.2 

7 H OMe OH OH H 1 5.0 ± 1.0 

8 H H OH OH H 2 3.2 ± 1.0 

9 H OH OH OH H 2 2.1 ± 0.2 

10 H OMe OH OH H 2 8.0 ± 0.2 

11 H H OH OH H 3 5.0 ± 1.4 

12 H OH OH OH H 3 1.7 ± 0.4 

13 H OMe OH OH H 3 8.0 ± 0.2 

14 H H OH OH H 4 26 ± 2 

15 H OH OH OH H 4 6.0 ± 2.0 

16 H OMe OH OH H 4 80 ± 4 
 a IC50 determinations conducted in triplicate; (-) > 100 µM 

This study reveals compound 5 (IC50 =  1.7 ± 0.2 µM) which also known as BisT  is  the most 

potent and promising dynamin I GTPase inhibitor in this series. These analogues have been 

shown to prevent dynamin self-assembly from a ring to a helix and also to block SVE in nerve 

terminals (synaptosomes), cultured neurons, and chromaffin cells. 

3.3. MiTMAB 

Compound Structure IC50 (µm) 

DoTMAB 

(17) 
N

Br  

9.0 ± 1.4 

MiTMAB 

(18) 
 

N

 

3.1 ± 0.2 

OcTMAB 

(19) 

N

 

1.9 ± 0.24 

Figure 3. Chemical structures of MiTMAB Analogues  

MiTMAB is  a 14-carbon alkyl chain with a trimethylated ammonium head group and a 

bromide counter ion that inhibits dynamin 1 GTPase with IC50 of 3.1 ± 0.2 µM (Table 2). 

This series targets the dynamin  PH domain interaction with phospholipid, inhibits RME of 

transferring or epidermal growth factor and GTPase activity, with a Ki = 940 ± nM (Hill et al, 

2004; Quan et al, 2007) When the alkyl chain length was increased to 18 carbons (OcTMAB, 

Figure 2), the potential activity also increased to 1.9  ± 0.2 µM, and when the chain length 

was decreased to 12 carbons (DoTMAB, Figure 3), the potency dropped to 9.0  ± 1.4 µM. The 

mechanism of dynamin inhibition of this series involves a surface activity of the compounds 



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

 

 

Chemistry Page 133 
 

on membranes, and the compounds reversibly inhibit different forms of endocytosis in 

multiple cell systems (Quan et al, 2007) 

3.4. Indole Analogues 

H
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H
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N N
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N
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N N
H
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Figure 3. Chemical structure of bismoindolmaleimides. 

From the screening of a number of compound libraries, McCluskey’s group from the 

University of Newcastle Australia has found the structurally interesting bisindolymaleimides 

(BIMs) 1,2 and 3  (Figure 3) as potent dynamin’s GTPase activity inhibitors (IC50 ~ 100 µM).  

It was then simplified the structure of BIM because it was viewed as too complex to allow the 

rapid synthesis of small target libraries. Our group had synthesised approximately 50 

compounds which formed the first generation indoles.  

It can be revealed from the SAR studies of these analogues that substitution at the indole 

nitrogen was required for biological activity. Manipulation in the tail revealed that a 

dimethylaminopropyl tail (IC50 = 222 ± 22 µM) was slightly more active than a 

dimethylaminoethyl tail (IC50 = 254 ± 19 µM). Furthermore long aliphatic substitutens at R2 

(IC50 of  6.62 ± 1.5 and 3.33 ± 0.8 µM) were more active than short carboxylic acid 

substituents (both inactive) , bulky aliphatic substituents (IC50 ~ 300 µM) and aromatic 

moieties. 

N
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H
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Figure 4. Chemical structure of  compound 21, the most potent dynamin inhibitors from indole analogues. 
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The most potent dynamin inhibitor from this library is compound 20 with IC50 = 3.33 ± 0.75 

µM.  The removal of the C2 methyl group in this compound resulted an increase of 3-fold in 

potency for dynamin I inhibition (compound 21, Figure 4) with  IC50 = 1.30 ± 0.30 µM.  This 

by far is the most potent dynamin inhibitors, two times more potent that Bis-T analogues and 

fifteen times more potent than dynasore. 

3.5. Phthalamide Analogues 

From the virtual library screening used homology representations (hDyn1-2 and hDyn1-7) 

and the ICM flexible ligand-grid receptor algorithm, resulted in 520 hits (Odel, et al, 2010). 

Of these, 175 were obtained from the vendors for biological evaluation. From the initial 

biological assay, 7 compounds were found to be moderate (IC50 = 50 – 170 µM) to good (IC50 

< 50 µM) inhibitors of dynamin 1 GTPase activity (Table 2). One of the active compound is 

compound 22 (Figure 5), the phthalimde derivative (IC50  ~ 170 µM).  

N

N
H

OO

O

Cl

OHO

 

Figure 5. Structure Phthalamide derivative (22) 

Compound 22 contains a 2-biphenyl group and a 4-chlorobenzoic acid moiety, which 

connects to the phthalimide through an amide bond. The biological assay for compound 30 

has shown it to be a moderate inhibitor of dynamin with IC50  ~ 170 µM, and from the binding 

mode evaluation it appears to fit well withing the binding site showing several hydrogen 

bonding, ionic and van der Waals interactions with the active site residues. This compound is 

not commercially available, so it was synthesized via two straightforward condensation 

reactions utilizing available precursors. 

Two libraries were developed from this compound, namely Library A and Library B. 

Synthesis of library A explores the 1-amido-2-benzoic acid moiety, while the synthesis of 

library B examines the effect of altering the biaryl moiety.  

The compounds synthesized in libraries A and B, including compound 22, were submitted for 

biological evaluation. The results are presented in Table 2. 

It can be seen that the analogues displayed weak (i.e. 26; IC50 = 266 ± 53 µM) to moderate 

(36 and 38; IC50 = 63 ± 32 µM and 66 ± 18 µM respectively) inhibitor activity. These results 

show by altering the biaryl moiety can increase the potency of the compound to inhibit 

dynamin’s GTPase activity. 
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Table 2: Inhibition of Dynamin 1 GTPase activity by Phthalimides libraries A nd B 

 

R2

R 3

R 1

N
H

O

N

O

O

 

Library A 

No R1 R2 R3 IC50  (µM) 

23 COOH H Cl > 400 

24 H H Cl - 

25 COOH H H - 

26 COOH I H 266 ± 53 

27 H H H - 
Cl

HO O

N
H

O

N

O

O

R3

R1 R2  

Library B 

 
No R1 R2 R3 IC50  (µM) 

28 H H H - 

29 H NO2 H - 

30 H H NO2 - 

31 OH H H - 

32 H OH H - 

33 H H OH > 400 

34 CH2OH H H - 

35 H CH2OH H - 

36 H H CH2OH 66 ± 18 

37 COOH H H 184 ± 84 

38 H H COOH 63 ± 32 

39 NH2 H H 311 ± 28 

40 H NH2 H > 400 

41 H H NH2 191 ± 48 

-; No activity observed at 400 µM. > 400; < 50% inhibition noted at  400 µM. IC50’s were conducted in 

triplicate.   
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4. Conclusion 

The conclusion from this paper is several potential inhibitors for endocytosis and dynamin 

could be developed. Further absorption need to improve thus will trial  
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Abstract 
Plant soursop (Annona muricata Linn) is a species of the genus Annona including Annonaceae family 

that has long been used by traditional communities for treatment and food, such as soursop leaves can 

be efficacious for the treatment of cancer, the treatment of diarrhea, anti-convulsive, anti-fungal and 

itchy. The purpose of this study was to isolate and purification of secondary metabolites from the bark 

of the soursop hexane fraction. 453 g of the methanol extract and yield 12.1 g hexane fraction from the 

bark of the soursop. In the isolation and fractination with column chromathography and toxicity test 

against larvae of shrimp Artemia salina. 

 

Keywords: soursop, Annona muricata Linn , fitosteroid, toxicity  

 

 

1. Introduction 

Approximately 54% of all the world's plant species found in the tropical forests in seven 

countries, including Indonesia. Of the 250,000 species of higher plants found in the world and 

is expected to grow to 30,000 species throughout the islands in Indonesia (Ahmad, 1999). Of 

the thousands of species of higher plants is still very little known chemical content, whereas 

more than 25% of prescription drugs that are used today contain bioactive ingredients derived 

from higher plants (Tukiran, 1997). Development of medicines of natural materials is very 

advantageous because tropical plants believed to have the ability to manipulate a wide variety 

of chemical compounds that have a variety of interesting bioactivity. The ability of one of 

them caused by a self-defense mechanism against the environment, because in general these 

plants live under harsh environmental conditions both climatic factors and disorders of 

herbivores, insects and pests. Tropical plant can produce a natural chemical compounds that 

have the potential as pesticides, insecticides, antifungal and cytotoxic effect. 

One family of plants that have the potential as a source of bioactive chemicals and a relatively 

large number is Annonaceae which consists of 20 genus with more than 40 species and genus 

of the family's primary is Annona. Besides this family showed insecticidal activity, anti-tumor 

and antifungal based on research of some species of the genus Annona, Polyalthia, Uvaria and 

Xylopia (Mahmiah, 2006). Luna et.al.(2006) reported that A. muricata leaves extract with 

polar solvent showed the toxicity to larvae of the brine shrimp Artemia salina with  LC50 0,49 

µgmL-1. 

Based on the description above, the problems that can be formulated are secondary 

metabolites are contained in the bark of Annona muricata L potential as anticancer and to 

know its toxicity to larvae of the brine shrimp Artemia salina with  non polar solvent. 

2. Research Methods 

Plant material used in this study is the bark of the soursop (A. muricata Linn) were collected 

in March 2015 obtained from Pinrang South Sulawesi. Solvent for extraction and 
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chromatography used p.a quality and technical distilled beforehand, namely: n-hexane, 

chloroform, ethyl acetate, acetone and methanol. Vacuum column chromatography performed 

using a Si gel 60 GF 254, flash column chromatography / gravity column chromatography on 

silica gel Merck 60 (230-400 mesh), silica gel rough for impregnation Merck 60 (35-70 

mesh), and thin layer chromatography analysis conducted by Si gel-coated plates Merck 

Kieselgel 60 F254 0.25 mm. Cerium sulfate solution 1.5% in 2N sulfuric acid is used to reveal 

the stain. To test BST used dimethyl sulfoxide (DMSO), and shrimp seed A.salina. 

The tools used in this study are: a set of distillation equipment, Buchner funnel, TLC 

chamber, a capillary tube, a tool for fractionation include vacuum column chromatography, 

press column chromatography and gravity column chromatography. Then some equipment 

such as: analytical balance, evaporator and means of determining the melting point is 

determined by the "micro melting point apparatus". Besides test the bioactivity of extracts and 

pure compounds were obtained, used tools such as: micropipette, micro plate, lamps for 

lighting, and shrimp fry hatching container. As well as tools and media that supports the 

biological test toxicity against A. salina.  

A total of 5 kg of dry weight of the bark of the soursop pulverized and then macerated with 

methanol for three times in 24 hours (until approx extract of secondary metabolites were all 

out). The brown maserate filtered using a Buchner funnel with Whatman paper and then 

evaporated using a rotary evaporator to obtain a methanol extract is then determined by 

weight. Furthermore, the methanol extract was partitioned by means of liquid-liquid 

extraction with n-hexane. Hexane fraction obtained were then fractionated again with column 

chromatography with an appropriate eluent by TLC analysis, the same Rf value combined 

then evaporated to dryness. Furthermore isolates obtained is then purified by means of 

crystallization / recrystallization to get a single stain on TLC test with a variety of eluent and 

measuring the melting point. 

3. Results and Discussion 

3.1. Extraction and Isolation.  

A total of 5 kg of dry weight of the bark of the soursop mashed then macerated with methanol 

for 3x24 hours. Maserat obtained was concentrated by using a rotary evaporator and the 

obtained methanol extracts as much as 453 grams. Extract total partitioned with n-hexane and 

hexane fraction obtained as much as 12.1 grams. Hexane fraction further fractionated by 

column chromatography using a vacuum and after fractionation on TLC and then the results is 

combined into six major factions (figure 1). 

 

Figure 1. Chromatogram Fraction Results KKV Eluent Ethyl Acetate: n-hexane (1: 9) 

The fourth fraction from the vacuum column chromatography (VCC) (2,015gr) further 

separated by flash column chromatography (FCC) with the same eluent as above VCC 

process isolates obtained white. Furthermore, the crystallization with chloroform acetone to 

obtain a white crystal weighing 61.1 mg and then recrystallized produce as much as 19.8 mg 

white crystals with a melting point of 121oC. Based on the TLC test with variations of three 
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different eluent still earned a single spot thus concluded the compound (1) is pure. Based on 

the test results Lieberman Burchard compound (1) bluish green indicates steroid. 

3.2. Bioassays 

Toxicity tests carried out on the hexane extract using Artemia salina shrimp fry in accordance 

with the method of Meyer et al, 1982 and shows the value of LC50 = 65,61μg mL-1. 

4. Conclusion 

Based on the results of the study indicate LC50 values of the hexane extracts of the bark of A. 

muricata Linn each 65. 61μg mL-1. Also obtained compound (1) color white crystals with a 

melting point of 120o - 121oC and included in the steroid. 
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Abstract 

Binahong (Anredera cordifolia (Ten.) Steenis) can heal burns, wounds like after the surgery, 

rheumatoid arthritis, gout, heart swelling, thypoid, and stroke. Binahong leaves contain flavonoid 

compound that has an antioxidant activity. Total phenolic content and antioxidant activity of methanol 

extract, ethyl acetat and hexane fractions derived from binahong leaves were evaluated.The aims of 

this research are isolation, identification, total phenolic content were determined as gallic acid 

equivalents and antioxidant activity test use DPPH method, which brings in the value of IC50. 

Identification of flavonoid structure was conducted using shift reagent on Infra Red spechtrofotometer. 

For each of 3 extraction solvents, etyl acetat fraction always had highest total phenolic content. Ethyl 

acetat fraction of methanol extract contained the highest total phenolic content in samples (93,98 mg 

gallic acid equivalent g-1 dry extract,respectively). Ethyl acetat  fraction of binahong leaves had 

highest antioxidants activity  ( 94,98 g ascorbic acid 100g-1 dry extract). The result of phytochemical 

test in binahong leaves showed that positive binahong contained flavonoid compound, steroid, 

terpenoid and saponin. Infrared analysis showed spechtrofotometer -OH functional group, C-H 

aromatic, C=C aromatic and C-OH of suspected flavonoid compounds.  

 

Keywords: binahong, total phenolic, antioxidant. 

 

 

1. Introduction 

Oxygen free radicals or reactive oxygen species, the by product of the cell metabolism, are 

also produced in the body on exposure to sunlight, X-rays, ozone, tobacco smoke, and auto-

exhaust and other environmental pollutants. There is increase evidence to show the 

involvement of free radicals and reactive oxygen species in a variety of diseases. They can 

cause damage to cellular bio-molecules such-as nucleic acid, proteins, lipid and 

carbohydrates, and consequently may adversely affect immune functions (Halliwell, 1995). 

Antioxidants interfere with the production of free radicals and also play a key role to 

inactivate them (Dusinska et al. 1999). Phytochemicals like carotenoids, tocopherols, 

ascorbates, and phenol present in plants are strong natural antioxidant and have an important 

role in health care system.  

Binahong (Anredera cordifolia) is one species of the Basellaceae which empirically has many 

benefits in health, especially for treating various disease . Potential as a medicinal plant 

because of the bioactive compounds from these plants. Binahong have been reported contain 

alkaloids, polyphenols, saponins, terpenoids, flavonoids, and volatile oils. The purpose of this 

study was to determine the antioxidant activity and estimate the phenolic content of binahong 

leaves extract. The antioxidants activities of methanolic crude extract and its two different 

solvent sub fractions (namely, hexane extract (HE), ethyl acetat extract (EAE)) from 

Binahong using DPPH test method. The use of 1.1-diphenyl-2-picrylhydrazyl (DPPH) radical 

as a reagent for screening the antioxidant phytochemicals has been greatly reported. The 
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Folin-Ciocalteu’s reagent is sensitive to reducing compounds including polyphenols, thereby 

producing a blue color upon reaction. 

2. Materials and Methods 

2.1. Material 

2.1.1. Plant Material 

The leaves of Andredera cordifolia were collected from Gorontalo. The plant material was 

identified in Department of Biology, State University of Gorontalo. 

2.1.2. Chemicals 

Absolute methanol (min.99.8 %), ethyl acetate (min. 99%), n-hexane (min. 99%). Folin-

Ciocalteu’s reagent and 1.1-Diphenyl-2-picryl-hydrazyl (DPPH) were purchased Sigma-

Aldrich (St.Louis, MO, USA). All other chemicals used were of analytical grade and were 

obtained from Merck and Sigma-Aldrich. 

2.2. Methods 

2.2.1. Extraction and Fractinations 

Fresh edible parts (6.4 kg) of binahong leaves were washed and rinsed with tap water and 

shade-dried. The plant material were dried under shade and ground to coarse powder was 

extracted exhaustively with methanol at room temperature. Maceration was used as a method 

of extraction. The combined extract was evaporated to dryness on a rotary evaporator. The 

dried methanolic extract further successively partitioned with n-hexane and ethyl acetate. 

Resultant filtrate was concentrated under reduced pressure by rotary evaporator.  

2.2.2. Qualitative Phytochemical Analysis 

The leaves of binahong was subjected to preliminary phycochemical analysis for detection of 

major chemicals groups. Extract of Binahong was analysed for the presence of flavonoids, 

alkaloids, glycosides, steroids, phenols, saponins, terpenoids, and tannins according to 

standard method (Harborne, 1973) 

2.2.3. Determinations of Total Phenolic Compounds 

The amount of total phenolic contents in binahong extract was determinate with Folin-

Ciocalteu’s reagent according to the method of Slinkard and Singleton (1977). Folin-

Ciocalteu’s is a method used for the determinations of total phenolic compounds. Gallic acid 

was used as a standard  and the results were calculated as gallic acid equivalent (mg/g) of 

binahong extract through the calibration curve of gallic acid. 

2.2.4. Evaluations of Antioxidant Activity  

The DPPH Radical-scavenging activities of methanol extract of Binahong and its fractions 

were determined according to the previously described method (Yen and Duh, 1994). The 

DPPH radical scavenging activity was calculated by the following formula: scavenging ability 

= Asample/Ablank) x 100%, where Ablank is the absorbance of the blank reaction (using 2 mL of 

methanol instead of the tested sample. For each sample, its concentration with 50% 

scavenging ability on the DPPH radicals (IC50) were determined by interpolation of linear 

regression analysis. Ascorbic acid was used positive control.  
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2.2.5. Statistical Analysis 

All the experiments were conducted in triplicates, the data were presented as mean ± SD. 

SPSS were used to process the results, which were analyzed by one-way ANOVA and 

Duncan at p< 0.05 to detect significant differences among groups. 

3. Result and Discussion 

The qualitative phytochemical screening of Binahong extract showed presence of flavonoids, 

steroids, saponins, and terpenoids. Presence of alkaloids, was not noticed (Table 1). 

Table 1. Phytochemical screenings of Binahong leaf extracts 

Phytochemical constituents Test Performed Methanol Ethyl acetate n-hexane 

Flavonoids  Shinoda’s test +++ +++ ++ 

Alkaloids Dragendorf test - - - 

Steroids Liebermann 

Burchard test 
++ ++ ++ 

Terpenoids Liebermann 

Burchard test 
++ - - 

Saponins Frothing test - + - 

 - = absent, + = present, ++= moderately present, +++= appreciable amount  

These finding are in agreement with the studies of Murdiyanto et al. (2012) and Khunaifi 

(2010). Flavonoids have been referred to as nature’s biological response modifiers because of 

strong experimental evidence of their inherent ability to modify the body’s reactions to 

allergen, virus, and carcinogens. They show anti-allergic, anti-inflammatory, and anticancer 

activity (http://en.wikipedia.org/wiki/flavonoids). 

Plant steroids are known to be important for their cardiotonic activities, possess insecticidal 

and anti-microbial properties. They are also used in nutrition, herbal medicine and cosmetics 

(Callow, 1936). 

Plant derived natural products such as flavonoids, terpenoids and steroids etc have received 

considerable attention in recent years due to their diverse pharmacological properties 

including antioxidant and antitumor activity (takeoka and Dao, 2003) 

3.1. Total Phenolic Compound 

Table 1. Contents of total phenolics of Binahong leaves  

Sample Total phenolic content (mg GAE/g)* 

Methanol extract  90.59±0.75b 

Ethyl acetat extract 93.99±0.30c 

Hexane extract 84.64±1.59a 

*All results were presented in mean ±SD, n=3, p<0.05; different 

letters beside values indicates significant difference between the 

sample 

The amounts of total phenolic in methanolic crude extract and its sub fractions of Binahong 

were determined, ranging from 84.64 – 93.99 mg/g of extract. As shown in table 1, the total 

phenolic content of crude extract and its fractions decreases in following order : ethyl acetate 

extract > methanol crude extract > hexane extract.  

The total phenolics contained in the extract influenced by the type of solvent used during the 

extraction. Methanol extract has a total phenolic content is smaller than the ethyl acetate 

http://en.wikipedia.org/wiki/flavonoids
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extract, although statistically not showed the significant difference. The chances are the 

phenolic compounds contained in the methanol extract still has ties with other compounds 

such as proteins, polysaccharides, terpenes, chlorophyll, fats and other organic components. 

Fraction of n-hexane has a total phenolic content of the lowest among all factions. This is 

because the non-polar compounds such as fats, waxes, and the oil dissolved in the n-hexane 

solvent. Such compounds are not in the phenolic group. 

3.2. Identifications of Functional Groups  

Infrared radiation is that part of the electromagnetic spectrum between the visible and 

microwave regions. Infrared radiation is absorbed by organic molecules and converted into 

energy of molecular vibration, either stretching or bending. Different types of bonds, and thus 

different functional groups, absorb infrared radiation of different wavelengths. 

The IR spectrum was performed to identify the functional groups present in methanolic 

extract base on the peak values in the region of IR radiation. The major bands were observed 

at 3339,28 cm-1,2988,95 cm-1, 2832.87 cm-1, 1448,50 cm-1, 1025,13 cm-1 (Fig. 2). The peak at 

3339,28 cm-1 indicates the O-H stretch that might be due to the presence of phenols and 

alcohols. The band at 2988,95 cm-1 and 2832.87 cm-1 corresponds to the C-H stretch, 

confirming the presence aliphatic compounds. The peak 1448,50 cm-1 corresponds to the C-C 

stretch, confirming the presence aromatic compounds. The peak 1025,13 cm-1 represents C-O 

stretch which shows the presence of alcohols, carboxyclic acid, esters and eters. In addition, 

some weak absorption bands were also recorder in spectra. Result is that might be due to the 

presence of flavonoid compounds. 

 

Figure 1. Spectra methanolic extract from binahong leaf 

3.3. Antioxidant Activity 

Antioxidant activities of metanolic extract and its fractions of Binahong were evaluated using 

the methods of DPPH radical scavenging activity assay. In this study, antioxidant activity test 

is using ascorbic acid  to create a standard curve. So that units of measurement declared as 

AEAC (Ascorbic Acid Equivalent Antioxidant Capacity). 

Ascorbic acid standard curve were made to obtain the linear regression equation which will be 

used to determine the antioxidant activity (mg AEAC / g of sample). Here is the antioxidant 

activity of each extract of binahong expressed in AEAC. 
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Table 2. Antioxidant activity of Binahong leaves  

Sample Antioxidant activity (g AEAC/100g)* 

Methanol extract  63.85±0.67c 

Ethyl acetat extract 94.98±2.84a 

Hexane extract 81.29±0.63b 

The highest antioxidant activity contained in the ethyl acetate fraction in the amount of 94.98 

(mg AEAC / g). Meaning that every gram of dried extract of ethyl acetate equivalent to 47.75 

mg of vitamin C. Statistical test results using one-way of ANOVA, found that there were 

significant differences between the major antioxidant activity of each fraction, the probability 

value (Sig. ≤ 0.05). Based on Duncan test analysis results have significant differences 

between fractions of n-hexane, ethyl acetate, and methanol. The list of antioxidant activity in 

a row is ethyl acetate fraction > methanol extract > fraction of n-hexane. 

Differences in the amount of antioxidant capacity in binahong plants caused by antioxidant 

components extracted in the n-hexane solvent which has a slight number group of -OH to 

donate hydrogen atoms compared to the antioxidant components extracted by using 

ethylacetate and methanol solvent that has more number group of  -OH. Antioxidant 

compounds will donate hydrogen atoms to reduce and stabilize free radicals. 

One source of natural antioxidants from plants are phenols. Phenolic compounds have a broad 

spectrum with a solubility at different solvents. Therefore, using a variety of solvent 

extraction processes will produce different polyphenol components. Each plant has a different 

structure of phenolic components. There are components that possess phenolic group of -OH 

and there are also a lot of phenolic components which have slight group of -OH. Differences 

in the number and position of hydroxyl groups in a compound of antioxidants such as phenols 

and flavonoids, can affect antioxidant activity. Group of -OH plays as role in the electron 

transfer process to stabilize and reduce free radicals. The more group of -OH on a compound 

phenol, the ability to reduce free radicals are higher.  

Reduction of free radical activity is expressed as the percent inhibition of DPPH, but can also 

be expressed as the concentration which caused a loss of 50% the activity of DPPH (IC50). 

Values of IC50 are considered as a good measurement of the efficiency of antioxidant pure 

compounds or extracts (table 3).  

Table 3. IC50 of Binahong leaves  

Sample Antioxidant activity* 

Methanol extract  63.85±0.67c 

Ethyl acetat extract 94.98±2.84a 

Hexane extract 81.29±0.63b 

*mg gallic acid equivalent g-1 dry extract 

4. Conclusion 

-  The active compounds contained in extracts of binahong leaves (Anredera cordifolia 

Ten. Steenis) are flavonoids, steroids, terpenoids. 

-   Fraction of ethyl acetate that giving the greatest inhibition marked with IC50 which 

the smallest among all factions. Ethyl acetate fraction gives the inhibition of 242.68 

ppm, methanol extract provides inhibition of 256.88 ppm and n-hexane fraction 

gives the inhibition of 308.2 ppm. 
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Abstract 

The research objective was to study the role of Anadara granosa on immune system mechanism that 

occurs in the digestive intestinal mucosa immunohistochemically to describe the expression of 

immunoglobulin A (IgA) and histologic score ratio of cells CD4+/TCD8+. Tests performed on the 

intestinal mucosa of rats (Rattus norvegicus) Spraque Dawley strain with nutritional deficiencies. 

The study method was used an experimental laboratory with Randomized Post Test Only Control 

Group Design on 30 rats. The sample was selected by simple random sampling were divided into five 

treatment groups: (i) normal controls, (ii) and (iii) were a group of malnourished subjected to non-

protein food as a positive control and standard food with casein 20% as a negative control, (iv) and (v) 

as a group of malnourished thas was treated with casein protein diet (10%) combined Anadara granosa 

flour (10%) and were given Anadara granosa flour 20%. Treatment for 45 days. Malnourished 

condition (Albumin<2.7 g/dL), obtained by non-protein diet. Final step, all of samples be operated for 

making bowel tissue. Examination of immunoglobulin A (IgA) and balanced ratio of cells T 

CD4+/CD8+ in the mucosal tissues of the intestine (jejunum and ileum) by immunohistochemically 

methods. 

The results showed that Anadara granosa could potentially increase the levels of immunoglobulin A 

(IgA) and capable to increase the histology score of Cell CD4+ and to decrease the histology score cell 

CD8+. Thus an increasing of ratio Cell CD4+/CD8+ in jejunum and ileum intestinal mucosa of rats with 

malnourished after be administrated by Anadara granosa flour. 

 

Keywords: Expression of iga, ratio of cd4+/cd8+, anadara granosa, malnourished rats 

 

 

1. Introduction 

Anadara granosa containing glycoprotein compounds that be suspected have activity as 

immunomodulators (Murray et al, 2002). Ischak (2012) reported chemical composition of 

Anadaragranosa meat consists of water 9.47%, ash 10.62%, total fat 2.54%, fiber 2.10%, 

carbohydrates 48.01% andtotal protein 27.26 %. Mineral content consisting of Ca 318.67 

ppm, Cu 4.26 ppm, Fe 1720.46 ppm, and Zn 81.16 ppm. Complete meat containing 14 amino 

acids with 9 essential amino acids and 5 non-essential amino acids. Glutamic acid is the 

highest which is 3.79 %. Essential amino acids likes Arginine 2.02%, methionine 0.35%, 

leucine 1.72 %, isoleucine 0.95%, valine 1.07 % and histidine 0.22%. The highest fatty acid is 

palmitic with 45.310%. Essential fatty acids such as oleic were 31.941%, and omega-3 is 

3.642%. 

This huge potential may cause a variety of businesses to be utilized as a protein source that 

has a property to increase the immune system, especially in children aged under five who are 

vulnerable to nutritional deficiencies and diseases. On malnourished condition, infection can 

easily occur. If it happens, it will increase the Reactive Oxygen Species (ROS). The 

mailto:nettyischak@gmail.com
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increasing of ROS will further increase epithelial necrosis, which led to increasing Hsp70 

(Nasronudin, 2005). Another study states that increasing of ROS will further enhance T cell 

apoptosis (CD4+) and APC which have an impact on the decrease of T cells (CD4+) and 

expression of IgA (Prasad, 2010). 

Immunoglobulin A (IgA) produced by lymphocytes is the primary antibody involved in local 

immune system in the small intestine. IgA have ability to agglutinate infectious agents and 

facilitate the clearance of microbial processes through peristalsis and movement of small 

intestine mucosa (Mestecky et al, 1999). Production and function IgA are expressed by 

plasma cells is strongly influenced by the presence of T lymphocytes (CD4+) in the intestinal 

mucosa. Indications of reduced expression of IgA plasma cells in the intestinal mucosa can be 

caused by reduced T cell activation and decreased content of CD4+ T lymphocytes expression 

on Peyer's patches. (Rey et al, 2007). 

The lymphocytes histologic score ratio of CD4+/CD8+ is a comparison between lymphocytes 

histologic score of CD4+ with CD8+. The role CD4+is a profound effect on lymphocyte ratio 

histologic score. In several studies about ratio of Cell T CD4+/CD8+, as in the healing process 

lymphocytes cell, CD8+and CD4+are joined regulate the healing process. CD8+ is 

"downregulator of wound healing", while CD4+ is "upregulator of wound healing" (Boice and 

Davis, 2001). An increasing of ratio of CD4+/CD8+ can describe the repair process damage 

the intestinal villi (Boice and Davis, 2001). But to find out and explain how the description of 

the presence of IgA and balanced ratio of CD4+/CD8+ in the intestinal mucosa in the 

gastrointestinal tract malnourished after getting Anadaragranosasupplementation in the 

immune system of the digestive tract has not been scientifically reported. Scientific 

information about the expression of IgA and the ratio of CD4+/CD8+ can be studied through 

research with immunohistochemically methods. This method is considered to be able to 

describe reaction mechanism of antibody with an immunoenzyme principle. 

2. Materials and Methods 

2.1. Research Design.  

This research is an experimental research laboratory with the Randomized Post Test Only 

Control Group Design on 30 rats as subjects. The sample was selected by simple random 

sampling, were divided into five treatment groups:(i) normal controls [KN], (ii) and (iii) were 

a group of malnourished subjected to non-protein food as a positive control [K.Kg(+)] and 

standard food with casein 20% as a negative control [K.Kg(-)], (iv) and (v) as a group of 

malnourished thas was treated with casein protein diet 10% combined Anadara granosa flour 

10% [P.Kg1] and were given Anadara granosa flour 20% (P.Kg2].Treatment for 45 days. 

Malnourished condition (Albumin<2.7 g/dL), obtained by non-protein diet. Water were given 

ad libitum for 14 days. End of the study, the rats were sacrificed for the intestinal tissue. 

Further examination of immunoglobulin A (IgA) and histologic score ratio of CD4+ T 

cells/CD8+ in mucosal tissues of the intestine (jejunum and ileum) by immunohistochemically 

methods. Final step, all of samples be operated for making bowel tissue. Examination of 

immunoglobulin A (IgA) and balanced ratio of cells T CD4+/CD8+ in the mucosal tissues of 

the intestine (jejunum and ileum) by immunohistochemically methods. 

2.2. Experimental Animals.  

Experimental animals used were rat (Rattus norvegicus) spraque Dawley strain aged 3 weeks, 

weight 75-105 gr, in good health and there is no anatomical abnormalities. The use of 



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

 

 

Chemistry Page 150 
 

experimental animals have received a certificate of Conduct Feasibility from Feasibility 

Ethics Committee on College. 

2.3. Anadara granosa as Samples.  

Blood Cockle Species of Anadara granosa Linn as main material obtained from Tomini gulf 

coast, Pohuwato, Gorontalo Province. Anadara granosa flour manufacture (material 

supplementation) include: washing, steaming, and separation of intact meat from shell, 

draining, drying and milling. Drying use sunlight to reduce the water content. Grinding with 

disc mill with size 40 mesh, and produced Anadara granosa flour. 

2.4. Research Places.  

Research conducted at the Chemistry Laboratory, Chemistry Dept., State University of 

Gorontalo. Making the histology and immunohistochemical methods performed at the 

Laboratorium Primata Bogor. 

2.5. Procedure.  

The level of IgA. Immunohistochemically staining includes several stages of preparation, 

beginning preparation glass object, plating (coating) glass object with poly-L lysine, pasting 

preparations slices on glass objects and immunohistochemically staining procedure itself. 

Immunohistochemically staining procedures include: deparaffination, rehydration, 

endogenous peroxidation, washing with distilled water and PBS, the provision of primary 

antibody (anti- rat polyclonal antibody IgA), washing with PBS, giving one step secondary 

antibody HRP Polymer, washing, visualization with DAB (3,3-diaminobenzidine), washed or 

put in the DW/MQ (stopping point), counterstain with hematoxylin-DW/MQ, and 

dehydration, Xilol and mounting. For further histological preparations ready observed under a 

microscope. 

Histology Score determination of CD4+, CD8+, and ratio CD4+/CD8+. Histologic score 

performed through immunohistochemical examination procedure is the same as the 

expression of IgA antibodies that differ only anti primary CD4+ and CD8+, anti-rat 

monoclonal with a streptavidin-biotin staining method in intestinal mucosal tissue that can be 

seen in the light microscope magnification of 400 times. Selected visual field most positive 

cells with 400x magnification, then calculated the number of positive cells in five visual fields 

clockwise. Histologic score was calculated and compared between the control and treatment. 

3. Results and Discussion 

3.1. Result.  

Results of Immunoglobulin A (IgA) content analisys both in the jejunum and ileum of rats 

small intestine mucosa conducted by using immunohistochemical techniques are listed in 

Table 1. Qualitative content of IgA in jejunum of small intestinal mucosa showed a decrease 

in the positive control group. Or just a bit of the content of IgA was found either on or crypt 

epithelial lining of rats intestinal mucosa were marked with a light brown color on a 

photomicrograph. 
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Table 1 Content Description of  Immunoglobulin A (IgA) in jejunum and ileum of  Rats Intestinal 

Mucosal 

 

While on treatment of malnourished rats given blood cockle or combinations there of showed 

IgA content is higher than positive control . The increase was seen in the increasing number 

of cells which give positive reactions with brown color on most of the epithelial lining and 

crypt of the intestinal mucosa as shown in Figure 1. 

Figure 1. Jejunum photomicrograph of rats small intestine mucosa were stained by 

immunohistochemically. Content of IgA is marked with brown on epithelium and crypt. Scale: 100μm on 

the arrow shows a brown color in the intestinal lumen. 
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Figure 2. Ileum photomicrograph of rat small intestine mucosa were stained by immunohistochemically. 

Content of sIgA is marked with brown on epithelium and crypt. Scale: 100μm on the arrow shows a 

brown color in the intestinal lumen. 

Calculation of rats histologic score ratio of CD4+/CD8+ are presented in Figure 5.6 which 

shows that average of scores histology ratio of CD4+/CD8+, the highest contained on 

treatment by administering Anadara granosa flour of 3,070 cells, followed by combination 

treatment of casein and starch Anadara granosa of 2,570 cells, Normal control treatment at 

2,390 cells, groups of rats were given malnourished casein of 1.930 and lowest cell in the 

experimental group granting non-protein diet as a positive control for 1,518 cells. 

When compared with the positive control, the ration can improve rats Ratio Score Histology 

CD4+/CD8+. Statistical analysis showed that administration of Anadara granosa flour into rats 

give significant effect (p < 0.05) against malnourished rats Histology Score Ratio of 

CD4+/CD8+. Histology Score changes increase ratio of CD4+/CD8+each treatment are 

presented in Table 2. 

Table 2. Different  Scores Histology CD4+, CD8+, and the Ratio of CD4+/CD8+  each  Treatment Group 

Rats 

 

Mann-Whitney U Test (P<0.05). Data were expressed in mean±standard deviation. CD4+ (p = 0.008 *); CD8+ 

(p = 0.008); CD4+/CD8+ (p = 0.009) 
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Based on Mann-Whitney U test at α = 0.05, indicates that treatment P does not give a real 

difference by giving ration Anadara granosa flour and negative control group K. Treatment of 

normal controls did not give a noticeable difference in malnourished group were given rations 

of casein K and malnourished group were given a combination of casein and Anadara granosa 

flour. 

 

 

 

 

 

 

 

 

 

 

Figure 3. Average Value of  Histologic Score of CD4+, CD8+ and Ratio CD4+/CD8+ Among Experiments 

Group 

The results showed granting Anadara granosa flour into the ration can improve the histology 

score ratio of CD4+/CD8+of intestinal mucosa of rats in malnourished conditions. Statistically 

significant difference p = 0.008, it’s mean that the CD8+ cells in the treatment group was 

lower than positive control and negative control. The histology scores ratio of cell 

CD4+/CD8+ also increase in treatment group compared to the group without Anadora granosa 

giving (p = 0.009). This shows a significant influence on the decline lymphocytes histologic 

score CD8+ and increasing of lymphocytes histologic score ratio of CD4+/CD8+. 

3.2. Discussion 

3.2.1. Rats Nutritional Status After Supplementation.  

Weight gain of rats correlated standard feed consumption. Positive control group that were 

given non protein ration (restriction on Nutrition Adequacy Score) lost weight. But the group 

is still alive because they available energy in ration even without protein. Another cause that 

participated affect body weight of rats with non-protein diets is the lack of appetite of the rats. 

This resulted in his gut absorption system is not good and allegedly rats in stressful 

conditions. 

Feed intake is strongly influenced by the adequacy of the energy needs. Rats will stop eating 

when energy needs have been fulfilled. Therefore, the availability of nutrients, especially 

protein is lower or nonexistent, the rats are trying to meet the needs of nutritional substances 

by consuming more. But the group of rats treated malnourished non-protein diets have lower 

feed intake, and vice versa, in the group of rats malnourished after being fed rations 

containing nutrients better, especially protein and mikromineral sufficient flour shells derived 

from blood can increase body weight and feed consumption of the experimental animals. 
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When in a state of balanced diet (protein-energy), weight gain will occur in accordance with 

the growth pattern should be. The condition will become worse if the animals do not get a 

nutritionally balanced rations (Gibson, 2005). 

Besides blood cockle animal protein that has a high biological value compared with vegetable 

protein. This is due to the composition and content of amino acids in animals is more 

complete and higher than the amino acid composition in plants. Increased feed consumption 

in the experimental group of rats malnourished may also be influenced by the content of 

amino acids such as glutamic amino acid found in the blood cockle. Amino acid glutamate is 

the most important component in the formation of flavor in seafood such as mussels blood so 

that the food looks tasty. Shortage of one type of amino acid would lead to negative nitrogen 

balance. The establishment of new networks will only be done if all the essential amino acids 

are available at the same time (Almaitser, 2006). 

3.2.2. IgA Expression in Rats After Supplementation.  

Table 1. explains that normal group and the group receiving Anadara granosa 

supplementation did not significantly affect increase in IgA in the jejunum and ileum 

intestinal mucosa. IgA levels in Rat intestinal were supplemented Anadara granosa tend to be 

higher than the positive control. This is caused by normal microflora gastrointestinal 

permeability in rats supplemented blood cockle undergo repairs (restoration) is better than the 

positive control so that the humoral immune response in this regard IgA in the body 

increased. This result does not vary much with the results of previous studies on levels of 

secretory immunoglobulin A (sIgA) in intestinal mucosa. 

Based on qualitative observations of IgA content in jejunum of intestinal mucosal showed a 

decrease in the positive control treatment K.kg(+) or only a little content of IgA was found 

either on or crypt epithelial lining of rats intestinal mucosa were marked with a light brown 

color on photomicrograph. While on P.kg2 or P.kg1 treatment showed higher content of IgA 

positive control. The increase was seen from the increasing number of cells which give 

positive reactions with brown color on most of the epithelial lining of the intestinal mucosa 

and crypt as shown in Figure 1. This can be explained through the following mechanism. 

Increased ROS can occur in conditions of malnourished that would lead to apoptosis in 

antigen precenting cell (APC), which will decrease the expression of antigens. Apoptosis that 

occurs in T-CD4+cells and APC will lead to a decrease in the expression of IgA. This shows 

that the production and function of sIgA were expressed by plasma cells is strongly 

influenced by the presence of T lymphocytes (CD4+) in the intestinal mucosa. the fact of the 

results of this study indicate that malnourished occurs in rats to a significant reduction of the 

content of sIgA section and scrypt mucosal epithelial layer, and will be followed by a 

significant reduction of the content of IgA in the lamina proporia. The mechanisms that can 

explain this is if you develop IgA-producing B cell response against the mucosal T cell 

dependent antigen, B cell is activated by helper T cells in Peyer's patches, via switches IgA, 

differentiation, and clonal expansion. Class switching and maturation into IgA-producing 

plasma cells is thought to occur locally in the gut. B cells will mainly migrate out of the 

Peyer's patches through the lymph vessels to the mesenteric lymph nodes, undergo a process 

of maturation into plasma cells and eventually returned to the lamina proporia through the 

blood. This indicates that the reduced expression of IgA plasma cells in the intestinal mucosa 

can be caused by reduced akktivasi T cells in Peyer's patches and decreased content of the 

expression of T-CD4+ cells in Peyer's patches. The same thing is explained by Rey et.al 

(2007) that the production and function of IgA expression of plasma cells is strongly 
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influenced by presence of T lymphocytes (CD4+) in the intestinal mucosa. Indicate that the 

reduced expression of IgA plasma cells in the intestinal mucosa can be caused by reduced T 

cells activation in Peyer's patches and decreased content of expression of T-CD4+ cells in 

Peyer's patches. This evidence explains the reduced density of IgA in plasma lamina proporia 

ileum of. 

In the state of malnourished in the mucosal immune system T helper cells and intestinal sIgA 

antibody production is very important for defense in the gut of rats malnourished. Conversely, 

increased IgA lamina proporia of plasma cells will activate and express sIgA into the 

intestinal mucosal surface more and will protect against the cell surface antigen invasion. 

IgA is a globulin protein that reacts due to allergens that enter the body. This is according to 

research. Concentration of IgA in this study stated that the IgA secreted by intestinal cells and 

enter the circulation due to antigen challenge. If it is the immunogen antigens (eg proteins or 

amino acids) as contained in the component compounds the Anadara granosa in intestinal 

mucosa, IgA levels will increase in line with the improvement of the intestinal microvilli 

previously malnourished. 

3.2.3. Histology Scores of CD4+, CD8+ and Ratio CD4+/CD8+ in Rats after 

Supplementation.  

Based on research results and statistical analysis can be concluded that Anadara granosa flour 

suplementation into rats food give a significant effect (p <0.05) against the increase in the 

number of T lymphocytes (CD4+) rats malnourished. An increase in the number of T 

lymphocytes (CD4+) in the group of rats malnourished after being given Anadara granosa or 

in combination with casein illustrates that the role of nutrition in this case blood shellfish 

contains adequate protein is able to increase the number of T lymphocytes in the body. 

Decreased levels of T lymphocytes (CD4+) in the group of malnourished rats who received 

non-protein diets can be caused also by the absorption of nutrients from the small intestine 

decline due to movement of the rate of digestion that decreases. Allegedly on condition of 

malnourished, infection can occur. If it happens, it will increase the Reactive Oxygen Species 

(ROS). The increasing ROS will further increase epithelial necrosis. Another study states that 

increased ROS will further enhance T cell apoptosis (CD4+) and APC which have an impact 

on the decrease of T cells (CD4+) and expression of IgA (Prasad, 2010). 

In the state of malnourished can lead to stress, this situation is having an impact on health and 

physiological experiments with rats demonstrated by the positive control. This has obvious 

implications for the function of the immune system. This is evidenced by the decline in CD4+ 

histology scores as a result of an increase in cortisol and catecholamines as well as the overall 

decline in the number of lymphocytes (Bratawijaja, 2003) 

Anadara granosa lack the mineral zinc. Zinc's role in immunity is very important. In the 

immune response that works specifically (specific immune), deficiency of zinc can cause a 

decrease in the number and function of lymphocytes, a decrease in the number of 

macrophages, and decreasing the ratio of lymphocytes T CD4+ (helper cells (Th)); CD8+ 

(supressorr/cytotoxic (Ts /c)), a decrease in the number of lymphocytes CD8+, CD73+, which 

is a precursor cytotoxic T lymphocytes, decreased antibody response of B lymphocytes, and 

decreased the cytokine (Interleukin-1, IL-2, IL-3 and interferon Ɣ). Malfunctioning due to 

deficiency of zinc eventually increase susceptibility to infections, including diarrhea. In this 

study, occurs in conditions of malnourished rats, after being given treatment with 

supplementation shells containing blood levels of zinc are quite adequate was able to provide 
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the results of the increase in the ratio of histology CD4+ and an increase in the ratio of 

CD4+/CD8+ in the intestinal mucosa of rats, 

In the normal state ratio of CD4+/CD8+ was 2: 1. This trick is to compare the number of T 

lymphocytes of CD4+and CD8+. The ratio T lymphocytes of CD4+/CD8+ can be used to 

determine the damage to immune system. In the result reporting got a number indicating how 

many CD4+ specific for each CD8+. CD4+ lymphocytes (cells Thelper) and CD8+(cell T 

cytotoxic), division of functions follow the rules of the balance of immune response. In some 

cases CD4+ are able to produce some cytokines are able to facilitate the development and 

maturation of CD8+. CD4+ T cells were able to help the CD8+ cells with CD40 on APC 

produce which has the effect of antigen presentation and co stimulator (Jong et al, 2005). 

The results showed that the scores histology CD4+ T cells and CD8+ in the group treated with 

supplementation shells blood is higher than in controls (K.Kg (+) on malnourished condition. 

It can be interpreted that provision shells blood can maximize the increase in CD4+ T cells 

and decrease CD8+ cells so that the ratio of T cells CD4+/CD8+ increased. Moreover, the 

results of this study indicate that scores histology CD4+ higher than the score of histology 

CD8+. Score CD4+ higher is conveniently indicates that the shells of blood components 

containing chemical compounds that more work on the immune system humoral compared 

the immune system cell. This means that the immune system is much more work in the form 

of antibodies than destroy tissue cells infected tissue such as in the case of malnourished. This 

study supports previous research that administration of shells blood can increase the number 

of T lymphocytes (CD4+) in serum γ-globulin and increased Anadara granosa still better than 

from other treatments. But in the case of the production of γ-globulin administration of casein 

alone is enough γ-globulin increase despite the provision of Anadara granosa and combination 

with casein were able to increase the production of γ-globulin is much higher. This fact is 

confirmed that in conditions of malnourished after being fed casein and Anadara granosa γ-

globulin is more responsive than T lymphocytes CD4+ (Ischak, 2013). 

4. Conclusion 

1. There is an increased of immunoglobulin A (IgA) expression in the intestinal 

mucosa of rats supplemented Adanara granosa both the jejunum and ileum 

compared to the group without supplementation. 

2. There is an increased histology score of CD4+, andaan decreased CD8+ in treatment 

group with supplementation of Adanara granosa on the condition of malnourished. 

3. There is an increase histologic scoreratio of lymphocytes CD4+/CD8+ in the 

treatment group compared to the group without supplementation. 

4. There is a negative relationship between histologic score of CD4+, CD8+ and 

histologic score ratio of lymphocytes CD4+/CD8+. 
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Abstract 

Fundamental research grant entitled "Preparation of Pt/Pumice Modified Catalyst to Support 

Conversion Reaction of 3-methyl-1-butanol" has been done. The purposes of this study were: 1) obtain 

Pt/pumice modified catalyst to support the conversion reaction, 2) how many of the results of the 

catalyst toward 3-methyl-1-butanol in particular reaction conditions. Procedure which carried out to 

achieve the aims  are a) create pellet of pumice, zeolite, and black pumice catalyst followed by 

impregnating Pt metal and its activation at a temperature of 500 °C, b) test of the catalytic activity of 

the 3-methyl-1-butanol in a reactor (furnace) at  400-500 °C with a flow system of the feed, c) analysis 

of the results of the conversion through the GC and GC-MS chromatograms, d) study the conversion 

reaction mechanism and rate of the test results of activity of Pt/pumice modified catalyst against 3-

methyl-1-butanol. The results reported are 1) a modified catalyst Pt/pumice by using 0.0321 M PtCl4 

solution for impregnation, 2) treatment rock sample (pumice) and the catalyst activity test against the 

3-methyl-1-butanol. GC analysis results showed that the conversion of 3-methyl-1-butanol is 27.63% 

Pt/pumice, 23.85% Pt/Zeolite and 14.81% Pt/black pumice. These results show that biggest conversion 

is a catalyst of the A-3 treatment samples with the reaction conditions of 450 °C. 

 

Keywords: Pt/pumice modified catalyst, conversion activity test.. 

 

 

1. Introduction 

As the decerasing petroleum fuel availability in Indonesia recently and increasingly in high 

world fuel prices, are proof that the world today is being hit by the energy crisis (the 

availability of conventional energy resources become more limited). 

To solve the above problems,  there should be alternative energy sources. One of the efforts is 

to convert fusel oil into alternative fuel. Fusel oil is a byproduct of the cane sugar plant with 

its biggest component is 3-methyl-1-butanol, or isoamyl alcohol (Tjipta Surasa, 1991). To 

support the intended conversion reaction, then made use of a modification of Pt / Pumice 

catalyst. 

Another reason is also that the 3-methyl-1-butanol is one component of fusel oil produced by 

sugar plant like the Sugar Tolangohula plant in Gorontalo province. 3-methyl-1-butanol or iso 

amyl alcohol is a cane sugar processing waste from sugar plant. The abundance of these fusel 

oil (every year) inspires us to turn it into a source of alternative fuel through conversion 

reactions assisted by a heterogeneous catalyst such as pumice which is supported by the 

platinum metal (Pt). 

Based on the above description, we chose the study in this research is "Preparation of 

Pt/Pumice Modified  Catalyst to Support Conversion reaction of 3-methyl-1-butanol". 
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1.1. Issues  

a. How to create modification of Pt/ Pumice be a catalyst? 

b. How many conversion of modification catalysts of Pt / Pumice against 3-methyl-1-

butanol? 

1.2. Specific Objectives and Urgency of Research  

a. to produce good catalyst of Pt / Pumice to support the conversion reaction of 3-

methyl-1-butanol 

b. to obtain the conversion result up to 70% with the use of a modified catalyst of Pt 

/pumice against 3-methyl-1-butanol on a certain reaction condition. 

To achieve the objectives, the authors determine the targets; 

1. propose possible reaction mechanisms of conversion result of Pt/pumice modified 

catalyst against 3-methyl-1-butanol. 

2. how to create modification catalyst of pumice and platinum to produce a Pt/Pumice 

catalyst which has pores, the crystal composition, and distribution of Pt metal 

support the conversion reaction. 

3. testing the activity of the Pt/pumice catalyst against conversion reaction of 3-methyl-

1-butanol at a temperature of 400-500 °C, with result of the conversion of up to 

70%. 

2.  Materials and Methods 

2.1. Determination of Pumice Mineral Components by Using Microplasma 

2.1.1. Preparation of Standard Solution of Each Metal Mg, Ca, Cr, Mn and Fe 

- each metal as many as 1 gram dissolved in 1 liter of aquades, as mother liquior 

- diluting the liquor to obtain a solutions of 0.1, 0.3, 0.5, 0.7, 0.9 ppm for each metal 

- The standard solutions were analyzed by AAS at specific wavelength to obtain a 

standard graphs of each metal of Mg, Ca, Cr, Mn and Fe 

2.1.2. Preparation of Sample Solution 

- Pumice grinded (crushed) by shacker to pass through 80 mesh of sieve 

- 1 gram of pumice (80 mesh) was dissolved in HNO3 until dissolve completely, then 

diluted with distilled water up to 100 mL.  

- 10 mL sample solution was diluted up to 1 L, and then analyzed the metal content of 

Mg, Ca, Cr, Mn and Fe by using the Atomic Absorption Spectroscopy (AAS). these 

analyzes were conducted at a wavelength of 285.2, 422.7, 357.9; 279.5 and 248.3 

nm, respectively. 

2.2  Preparation of Active Pumice Pellet 

2.2.1. Preparation of Pumice Pellet 

- pumice of 80 mesh was added dextrin 1% (gum arabic), and stir until smooth. 

- this mixture was moistened with distilled water and ready to be formed into pellets 

in diameter of 0.5 cm. The pressure exerted to create it was relatively constant, 

approximately 2 kN. 

- pumice pellets were dried for 24 hours, then calcined in a furnace at 500 ° C for 4 

hours (the first catalyst activation). 
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2.2.2. Modification of Pumice Catalyst by Platinum 

Tree steps of impregnation of  Pt with pumice pellet; first, preparation of the solution of 1 

gram of PtCl4 solid dissolved in distilled water up 100 mL of solution. Second, soaking active 

Pumice pellets into the PtCl4 solution for 24 hours. Pellets were then dried at room 

temperature and followed by drying in an oven at 200 oC. Third, calcination of  Pt/pumice 

pellets  in  a furnace at a temperature of 500 °C. 

2.3 Characterization of the Pt/pumice Catalyst 

- evaluation of distribution of platinum in pumice crystal by SEM 

- test activity of  modification catalyst of Pt/pumice against 3-methyl-1-butanol 

3. Result and Discussion 

3.1 Results 

As early stage of this research, it has been measured on the presence of pumice (a sample) 

that comes from Buol Toli-Toli. Measurement results by using MP-AES 4100 instrument are 

obtained the compositions of metal, semimetals, and non metal of pumice as shown in Table 

1.  

Table 1. Compositions of metal, semimetal, and non metal of  pumice from Buol  (BA) 

Elements 
Instruments 

MP-AES 4100 (ppm) SEM (%m/m) 

Ba 5.07  

Al 904 6.78 

Fe 20.29  

Cu 13.78  

K 13.28 1.53 

Sr 45.82  

Mn 14.32  

C  17.06 

O  38.53 

Na  2.77 

Si  24.62 

Ca  3.21 

Fe  4.66 

The instrument only measure the composition of metals, while the semimetals such as Si is 

not measurable. The measurement results show aluminum composition is a very high 

compared with the other metals. Other elements, such as Si, C, and O measured by using 

SEM, as the results are shown in Table 1. 

3.2 Discussion 

Based on data of the metal and semimetal compositions of pumice obtained from Buol Toli-

Toli, its provide further processing instruction for pumice activation into into strong acid 

solution. Whereas difficulty appeared is too high content of silicon (21.99 to 23.66)% and this 

composition will increase due to soaking it in acid solution. However, it can be said here that 

the ratio Si/Al is very high. This indicates that the material is very good for the conversion 

catalyst is catalysts that work at high temperature, to break substrates bond and the formation 

of new compound. 
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3.2.1. Sample Analysis by Using Scanning Electron Microscophy 

Pumice and Cu/pumice catalysts analyzed the distribution of particles by using a Scanning 

Electron Microscopy (SEM). The instrument advantage is able to describe the profile of the 

catalysts surface, so that the average size, shape, percentage of the particles can be known. 

The informations are very important because of particle size in the order of nanometer that 

determine particle properties (Abdullah M, 2009). 

Observed surface of active pumice catalyst (BA) in a photo magnification of 5000x is not 

homogeneous, and form a poly-disperse particles. Particles distribution of  the catalyst surface 

is shown in Figure 1.  

 

Figure 1. Surfaces of catalyst:  magnifications of ( A)500 and (B) 5000 

The particles of active pumice catalyst (BA) are generally irregular, but have pore. The 

particles are in micrometer scale and form horizontal direction as shown in Figure 1. To 

ensure the particle size, it can use the applications of MS paint, excel, and OriginLab. The 

applications can calculate average size tabulation, average cross-sectional area, and diameter 

of particle. 

Comparison of mass percent of metal oxides that are formed by the BA catalyst can be seen in 

Figure 2. 

 

Figure 2. Compositions of elements that are formed by the active BA catalyst 

In Figure 2, compositions of observed silicon and aluminum are higher, 24.62% and 6.78%, 

respectively. However, composition is still high, which can destroy catalyst quality. Addition 

A B 
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of Pt metal as an active center is expected able to reduce the concentration of carbon on the 

catalyst, because it can reduce the selectivity and activity of the catalyst. Mass comparison of 

the catalyst indicates that this catalyst has good intensity but still requires other metals such as 

Pt to improve the ability of the catalyst activity. 

Conversion results of Pt/pumice against 3-methyl-1-butanol have tested on various 

concentrations at constant temperature. Isoamyl alcohol is used as a standard in the analysis. 

Based on the analysis kromatogarfi gas, can be the result of the conversion of 3-methyl-1-

butanol (Table 2). 

Table 2. Conversion result of isoamyl alcohol with catalyst at 450 oC 

Code Catalysts 
Isoamyl alcohol 

(mL) 

Reaction time 

(minute) 

 

Conversion 

(%) 

S-1 - 9  - - 

S-2 - 9  9 2,67 

A-1 3 g Pt/BAP 9  8 16,74 

A-2 3 g Pt/BAP 6  6 24,89 

A-3 3 g Pt/BAP 3  4-5 27,63 

B-1 2 g Pt/BAP 9 9 13,03 

B-2 2 g Pt/BAP 6  7 19,83 

B-3 2 g Pt/BAP 3  7 24,11 

C-1 1 g Pt/BAP 9  7 6,88 

C-2 1 g Pt/BAP 6  5.5 12,66 

C-3 1 g Pt/BAP 3  4 19,424 

D-1 3 g Pt/BAP 6  4 5,51 

D-2 3 g Pt/BAP 6 4 7,21 

D-3 3 g Pt/BAP 6 4 14,4 

Z-1 3g Pt/Zeolit 9 8 22,748 

Z-2 3 g Pt/Zeolit 6  6 23,19 

Z-3 3 g Pt/Zeolit 3 4 23,85 

Percentages of conversion of isoamyl with the catalyst Pt/BA are 27.63%, 24.11%, 19.42% 

respectively for  samples of A-3, B-3, and  C-3 Meanwhile conversion of 3-methyl-1-butanol 

with the catalyst Pt/Zeolite is 23.85% of Z-3 sample.   

                   

 

Figure 3. GC chromatogram  of conversion of 3-methyl-1-butanol with Pt/BAP (A-3) 

Based on gas chromatographic analysis, the highest conversion is 27.63% of 3 g Pt/BAP. 

Peak of number 5 with ret. time of 3.001 minutes indicates product of olevin 14.83%, while 

the other is hydrogenolysis product which reach value of 8,92% (for 3 peaks). The rest peaks 

are also predicted as olevin products. Further information about the components of the 

product compound will await the results of the GC-MS analysis, also requires data of 
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distributions of other metal and semimetal in the catalyst from SEM analysis. The following is 

an overview of the GC chromatogram of conversion products. 

 

 

                              

 

 

 
Figure 4. GC chromatogram  of conversion of 3-methyl-1-butanol with Pt/zeolite (Z-3) 

4. Conclusion 

Modification catalyst of Pt/Pumice is able to convert the 3-methyl-1-butanol up to 27.63% at 

a temperature of 450 °C in a system reactor with a catalyst remains to be passed by feed. 

Pumice which comes from the island of King Buol Toli-Toli contain metals (As, Fe, Ba, Mn, 

Cr, Cu, Zn, and K) and semimetal of Al and Si which are relatively high. Result of this 

modification of Pt/ Pumice and it’s distribution will be analyzed later ('m waiting for the data 

SEM).  

Keep in pay attention to the reaction conditions at a temperature of about 500-570 °C; sample 

B-3 undergo incomplete combustion in the reactor (much charcoal in the reactor). This fact 

shows that (in these conditions) many conversion products are hydrocarbons, but not directly 

condensed but burned 
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Abstract 

The effectiveness of vegetable insecticide extracts of hutun (Baringtonia asiatica Kurz) seeds on larvae 

of dengue hemorrhagic fever (DHF) vector Aedes aegypti mosquito has been conducted. The test 

results indicate that there are differences in the real (significant) mortality level of mosquito larvae at 

various levels of concentration.  

The test result of Probit Analysis shows the LC50 mortality concentration value of Ae. aegypti larvae 

with the provision of concentration of 35.572 ppm is a concentration quantity value of the methanol 

extract of the hutun seeds which is the most effective way to kill the larvae of Ae. aegypti as much as 

50% during 24 hours of treatment. According to the toxicity criteria, based on Australian Petroleum 

Energy Association, the concentration of 35.572 ppm of seeds hutun methanol extract or (LC50 = 

35.572 ppm) at 24 hours of observation is included in the criteria for Toxic Toxicity.  

 

Keywords: Extraction, vegetable insecticides, Hutun seeds, Aedes aegypti. 

 

 

1. Introduction 

Indonesia in general has a risk of contracting dengue hemorrhagic fever (DHF) because the 

cause vector, i.e. Aedes aegypti mosquito, is spread in residential areas as well as in public 

places, except the area which lies at an altitude of over 1000 meters above sea level 

(Anonymous, 1990). North Sulawesi on January 27, 2015 was classified as Extraordinary 

Events (Kejadian Luar Biasa), the five years cycle of Dengue Hemorrhagic Fever (DHF) 

epidemic that afflicted eight regencies/cities in North Sulawesi, had killed eight people who 

tested positive for the virus transmitted by Aides aegypti mosquito.  

Until now, the vaccine of the virus that causes dengue hemorrhagic fever (DHF) has not been 

found. One way to prevent the spread of dengue hemorrhagic fever (DHF) is done with the 

prevention of dengue virus transmission, i.e. by controlling and eradicating the vector to cut 

the disease transmission. (WHO, 2005).  

Fogging is one of the mechanical control methods. The target of the fogging is to kill adult 

mosquitoes. Unfortunately, fogging is considered less effective because it tends to repel 

mosquitoes from the nest, not kill mosquitoes. The chemical method that is used is to 

larvicides spreading like abate in mosquito breeding sites. The method is proved to be 

effective in controlling populations of Aedes aegypti compared with the fogging method. 

Therefore, larvicides are specific to the target, i.e. the pre-mature phase (egg, larva, pupa). 

The larvicides work by inhibiting the growth of mosquito larvae. The form can be a contact 

poison or stomach poison.  

The use of chemical larvicides is indeed success in controlling the larva of Aedes aegypti, but 

the use of chemical larvicides continuously cause resistance and various environmental issues 
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in addition to the use of DDT also can cause health problems and environmental problems, 

(N'Guessan, et al., 2009 and Riedel, et al., 2008). The use of abate in Indonesia has been done 

since 1976 or has been used for more than 30 years, so the continuous use of insecticides may 

increase the risk of pesticide residue contamination in water, especially drinking water 

(Aradilla, 2009). 

Syahputra et al. (2006) reports from various regencies in Indonesia, there are more than 40 

species of plants that can potentially be used as a botanical insecticide. One of the plants that 

have been isolated by researchers which contains the active compound of vegetable 

insecticide is soursop (Annona muricata) seed with LC50 = 117. 27 ppm  (Komansilan et al. 

2012). 

Plants that have the potential to be developed as a phyto-insecticide is Barringtonia asiatica 

Kurz (Lecythidaceae) with the common name ‘Pohon Racun Laut’(Sea Poison Tree) or in 

Indonesia known as Bitung (Ecology and Evolutionary Biology Greenhouse (EEBG), 2006). 

B. Asiatica is known to have active compounds which are known to cause the death of the 

insect pests. Methanol extract of B. asiatica seeds are toxic for Crocidolomia pavonana with 

LC50 values of 0.66% at 7 days after treatment. The application of B. asiatica seed extract 

also has affected the oviposition with the effective concentration of 0.96% that causes female 

C. pavonana do not lay eggs on plants. Response of larvae shows that the extract of B. 

Asiatica, besides having a poisonous character, it also has antifeedant activity (Dono and 

Sujana, 2007). One of the active compounds in the B. Asiatica seeds is a saponin (Burton et 

al. 2003).  

In some places, B. asiatica is used as a medicine and poison of fish. Active compounds in the 

B. Asiatica seeds that poison fish is saponin compounds group (EEBG, 2006). One of the 

most toxic compounds to fish from B. asiatica seed extract is ranuncide VIII (Burton et al, 

2003). Research on seed extract of B. Asiatica has been carried out but their toxicity against 

Dengue Hemorrhagic Fever vector Aedes aegypti mosquito larva is unknown. Therefore, the 

use of alternative insecticides that are relatively safe for the environment and have minimal 

side effect or no adverse effects on non-target organisms, is necessary. An alternative method 

to control the Aedes aegypti mosquito larvae by phyto-insecticides from the extract of B. 

Asiatica seeds.  

More intensive research is expected to be able to extract the Hutun (B.asiatica) seed to kill 

Aedes aegypti larvae that could help overcome the problem of Dengue Hemorrhagic Fever in 

Indonesia, especially Manado city.  

2. Materials and Methods 

2.1. The Place and Time of Study  

This study is planned to be conducted in Chemistry and Biology Laboratory, Manado State 

University, on March 2013- December 2013  

2.2. Research methods  

2.2.1. Tool  

The tools used in this study are: knife, blender, analytical balance, beaker glass, funnel, 

erlenmeyer, micro pipette, rotary vacuum evaporator, desiccators, pipette, test tubes, glass, 

and wristwatch.  
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2.2.2. Material  

The chemicals used in this study is ethanol, methanol, chloroform, butane, concentrated 

sulfuric acid, ethyl acetate, acetic acid, dimethylsulfoxide, Hutun (Baringtonia asiatica) 

seeds, A. aegypty mosquito larvae.  

2.2.3. Work Procedures  

Materials used in this study is old Hutun (Baringtonia asiatica) seed that have been collected 

from Malalayang coast in Manado. The preparations of materials are crop determination, 

materials collecting, cleaning, drying by blowing (not under direct sun) and milling to powder 

using blender.  

2.2.4. Biolarvacide Toxicity Test of Hutun Seed Methanol Extract 

Hutun (Baringtonia asiatica) seed powder is extracted by maceration using technical 

methanol until all components are extracted. The obtained methanol extract is evaporated with 

a vacuum rotary evaporator until thick. Thick Hutun seed extract is then tested its toxicity to 

the larvae of Aedes aegypti as its bioindicator. The media of A. aegypti mosquito larvae is 

made by filling the container with water. The eggs of A. aegypti larvae are stored in a damp 

place until the eggs of the mosquito larvae hatch and ready for use in testing. Ten beakers are 

prepared for testing, where for each sample takes nine beakers and a beaker as a control. 

Concentrated extract is weighed as much as 0.02 g and diluted with 2 mL of ethanol. The 

solution is put in pipette as much as 5; 50; 500 µL. Each is put in a small bottle and the 

solvent is evaporated for 24 hours.  

Insert into the bottle 2 mL of water, 50 mL of dimethylsulfoxide, 10 mosquito larvae of A. 

aegypti. Then the Hutun seed extract solution is added with water until the volume is 5 mL in 

a concentration of 10; 100; 500: 1000 ppm. For control, into a small bottle put 2 mL of water, 

50 mL of dimethylsulfoxide, 10 mosquito larvae A. aegypti then add water until the volume is 

5 mL. The observations are made after 24 hours of the death of the mosquito larvae. Data 

analysis is performed to find the death concentration (LC50).  

2.3 Research Model  

This research is an experiment research with experimental design and the type of design is 

Completely Randomize Design or equivalent to the Analysis of Variance (ANOVA). 

2.4. Probit analysis 

To determine the lowest concentration that shows that the application of the active 

compounds from the extracts and fractions of hutun seeds gives mortality impact (% 

mortality) and the most effective concentration of LC50 to kill larvae of Ae. Aegepti and the 

highest concentration in the death impact (% mortality), the test of mortality rate pattern 

recognition is conducted at various levels of concentration in the range of 10 ppm to 1000 

ppm, by probit analysis. This analysis is conducted to determine the extent of the pattern of 

the mosquito larvae mortality. 

3. Result and Discussion 

3.1. Sample Extraction  

The method used in extracting the waste of hutun seed is maceration using technical 

methanol. The technical methanol is selected as solvent because methanol is an organic 
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solvent that can dissolve almost all secondary metabolites. The samples are soaked with 

technical methanol for 24 hours. The common extracting method for organic compounds of 

natural ingredients is maceration. The maceration extraction method is the process of soaking 

the sample by using an organic solvent which is used at room temperature. The selection of 

solvents for maceration process will provide high effectiveness by observing the solubility of 

compounds of natural materials such solvents (Harbone, 1987). The hutun seeds are dried (by 

wind) and blended in the form of powder. As much as 1.0 kg is extracted by maceration for 1 

X 24 hours by using ±10 L of technical methanol until all the components are extracted. The 

obtained methanol extract is evaporated using Vacuum rotary evaporator until thick. The 

maceration result of 1.0 Kg of hutun dry seeds powder is 130 g of thick dark brown methanol 

extract. The biological activity of condensed methanol extract obtained is then tested on the 

Ae. Aegypti mosquito larvae. 

3.2. Biolarvacide Toxicity Test of Hutun Seed Methanol Extract 

The lethal/acite toxicity test of the methanol extract of hutun seed waste as biolarvacide of Ae. 

aegypti is conducted at the Laboratory of Chemistry and Biology, Faculty of Mathematics and 

Natural Science, UNIMA in Tondano, for 2 months. During the research, the room 

temperature ranges from 21-270C and the water temperature is 21 to 250C and the pH of the 

water ranges in 7.0 to 7.1. Based on the conditions of the environmental factors, it is possible 

to the test larvae to be able to live and grow well, because the larvae of Ae. Aegypti is able to 

live at temperatures of 8-370C or at room temperature condition that is warm and humid 

(Moehammadi, 2005). Ae. aegypti can live in water with a pH between 5.8 to 8.6 (Hidayat et 

al, 1997), so it can be said that environmental factors had no effect during the study. This is 

seen in the observations in the control treatment (without giving biolarvacide / methanol 

extract of hutun seeds) which shows the average of mortality percentage of 0%.  

3.2.1. Comparison Test of the Mortality Rate of Ae. Aegypti Mosquito Larvae on the 

Application of Methanol Extracts 

Data presents the number of deaths and the mortality rate of Ae. aegypti larvae at five 

concentration levels of 1000 ppm, 500 ppm, 100 ppm, 10 ppm, and 0 ppm (control). The data 

used are the data rate of death (mortality) in the form of percentage score from 0% to 100%. 

Figures 0% state that among 10 mosquito larvae, there is no one died, while the 100% states 

that among 10 mosquito larvae, they all have died. The first step before the analysis is to 

conduct research variable description (statistical descriptive), which includes the presentation 

of the average value and variation (standard deviation) of each concentration of the methanol 

extract of hutun seeds. 

Table 3.1. The Average and Variation Value Description of the Application of Each Methanol Extracts 

Concentration 

Concentration The average Variation 

0 ppm (Control) 0.00 0.00 

10 ppm 23.33 5.77 

100 ppm 93.33 5.77 

500 ppm 100.00 0.00 

1000 ppm 100.00 0.00 

Source: Primary Data Processed, 2012  

In the figure 3.1, the height of bar charts states the average of each concentration, while the 

vertical line on the average value of each concentration states the data deployment or 

variation (standard deviation). From the above table and the image, it appears that there are 

differences in the mortality rate of Ae. Aegypti larvae at different levels of concentration of 0 
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ppm (control), 10 ppm to 1000 ppm. To determine whether there are significant differences in 

the mortality rate of Ae. aegypti larvae at the five concentrations, the One Way ANOVA test 

or equivalent to Completely Randomize Design is conducted. Graphically according to the 

data contained on Table 3.1 above, it can be presented as follows:  

 

 

 

 

 

 

  

 

 

 

 

 
Figure 3.1. The Average and Variation Value Description of the Application of Each Methanol Extracts 

Concentration 

Further, the One-way ANOVA is performed. The treatment or the methanol extract 

concentration of the hutun seeds is stated as significantly different if the value of Fcount > Ftable 

or the Sig F (P-value) < 0.05 (5% of error rate). 

Table 3.2. The Results of One-Way ANOVA of The Application Concentration Data of Methanol Extracts 

Mortality rate 

 Sum of Squares df Mean Square F Sig. 

Between Groups 125,583 3 41,861 251,167 ,000 

Within Groups 1,333 8 ,167   

Total 126,917 11    

The test results in Table 3.2 show that the Fcount value is 251.167, and Sig F is 0.000. From the 

Statistics-F table, the Ftables is 3.2. Because Fcount > Ftable and Sig F > 0.05, it indicates that 

there are significant differences in the mortality level of mosquito larvae at various levels of 

concentration. The research hypothesis which states there is a difference in the mortality rate 

of Ae. aegypti larvae in various concentrations in the application of methanol extract of the 

seeds hutun is accepted. 

To determine the concentration which gives the highest mortality rate, the post hoc test is 

conducted, i.e. of the Tukey test (or honestly significance difference). If the concentrations are 

given the same notation (same subset), it indicates that there are similarities between 

concentrations, on the contrary if the concentrations are notated different (different subset), it 

indicates that there is a difference between concentrations. The following test results are 

presented in full:  

Table 3.3. Further Test Using Tukey Test (BNT): The Concentration Data of The Methanol Extracts 

Application 

Concentration The average Notation 

0 ppm (Control) 0.00 A 

10 ppm 23.33 A 

100 ppm 93.33 B 

500 ppm 100.00 C 

1000 ppm 100.00 D 

Description: The same notation indicates that the difference is not significant, while the different 

notations indicate significant differences. 
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In Table 3.3 above, it shows that by the application of a concentration of 0 ppm (control, or no 

methanol extract), it will cause the lowest mortality level of Ae. aegypti larvae that is equal to 

0.00% or there will be no dead Ae. aegypti larvae. With the increase in the concentration of 

the methanol extract to 10 ppm, it will cause the same (same notation) mortality level of Ae. 

aegypti larvae when compared to the concentration of 0 ppm, i.e. at 23.33%. That is, the 

provision of the methanol extract concentration of 10 ppm, do not give a better mortality rate 

of Ae. aegypti larvae than without the methanol extract (0 ppm). On the other hand, with an 

increase in the concentration of the methanol extract to 100 ppm, it will cause the better 

(different notation) mortality rate when compared to the concentration of 0 ppm and 10 ppm, 

which amounted to 93.33%. Meanwhile, with the increase in concentration to 500 ppm in 

methanol extract, it will provide better (different notation) mortality level of Ae. aegypti 

larvae when compared to the concentration of 100 ppm, which is the death rate of 100.00%. 

By applying a higher concentration, i.e. 1000 ppm in methanol extract, it does not cause 

higher and better (same notation) mortality level of Ae. aegypti larvae when compared to the 

concentration of 500 ppm, which reached 100.00% mortality rate. Thus, it is concluded that 

by applying a concentration of 1000 ppm, it will not cause the higher mortality level of Ae. 

aegypti larvae when compared with the concentration of 500 ppm. 

3.2.2. The Concentration of Most Effective Hutun Seed Methanol Extract to Kill Aedes 

aegypti Linn Mosquito Larvae 

In the previous analysis, it is concluded that the difference in the mortality rate of Ae. aegypti 

larvae in various types of concentrations ranging from 0 ppm to 1000 ppm. However, to 

determine the concentration of the methanol extract of seeds hutun which is the most effective 

to kills the Ae. aegypti larvae, it is required the more in-depth analysis tool, i.e. Probit 

Analysis (Finney Method) by using the software Minitab 14.  

According to Frank C. Lu (1995), to determine the LC50 in an acute toxicity test, it requires 

three dose ranges in the study so that the range of doses which will achieve the LC50 can be 

estimated with precision. The data used in the probit analysis test are data on the number of 

deaths and the mortality rate of Ae. Aegypti larvae at four levels of concentration of the 

methanol extract of 1000 ppm, 500 ppm, 100 ppm, and 10 ppm. The data used is the number 

of deaths (mortality) which is a number from 0 to 10. Number 0 states among 10 mosquitoes 

larvae, there is no one died, while the 10 states that among 10 mosquito larvae, all have died.  

The data used are obtained from 10 Ae. aegypti larvae at each repetition (there are 3 

repetitions) in order to obtain 30 larvae of Ae. aegypti as a whole. The following table 3.4 

presents the parameter of probit analysis model estimation: 

Table 3.4. The estimation parameter of probit analysis model of hutun seed methanol extract of Ae. 

aegypti larvae 

Parameter Estimates 

                                              Standard               95,0 %        Normal Cl 

Parameter                   Estimate                    Error                      Lower                    Upper 

Location     35,572        7,725        20,432        50,713 

Scale     35,131        6,973        23,809        51,838 
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Graphically, the curve of probit analysis is presented as follows:  

 

Figure 3.2. LC50 value of the methanol extract of hutun seed samples on Ae.aegypti larvae after 24 hours of 

treatment. 

Table 3.5. LC50 values or Mean Lethal consentration based on the results of Probit Analysis of methanol 

extract. 

Characteristics of Distribution 

                                                       Standard       95.0%    Normal CI 

                                             Estimate                   Error                         Lower                    Upper 

Mean Lethal 

Consentration 

       35,572                7,725           20,432        50,713 

Table 3.5 presents the value of LC50 or Mean Lethal Concentration of methanol extract of 

seeds hutun based on the results of Probit Analysis. The test results demonstrate the LC50 

concentration value of Ae. aegypti larvae by the application of the concentration of 35.572 

ppm. Thus, the concentration of 35.572 ppm is the most effective concentration quantity of 

the methanol extract of the hutun seeds to kill the Ae. aegypti larvae as much as 50% during 

24 hours of treatment. According to the criteria of toxicity based on Australian Petroleum 

Energy Association (1994), the concentration of 35.572 of the hutun seeds methanol extract or 

(LC50 = 35.572 ppm) at 24 hours of observation is included in the criteria for Toxic Toxicity.  

4. Conclusion 

1. There is a significant difference in the mortality rate of Ae. aegypti larvae in various 

types of concentrations ranging from 0 ppm to 1000 ppm.  

2. The test results of biolarvacide activity on Ae. aegypti larvae shows the methanol 

extract of the hutun seeds is active as an agent of larvicides and effectively kill 

larvae of A e. aegypti with death concentration value LC50 = 35.572 ppm.  

3. According to the criteria of toxicity based on Australian Petroleum Energy 

Association (1994), the concentration of 35.572 of the hutun seeds methanol extract 

(LC 50 = 35.572 ppm) at 24 hours of observation is included in the criteria for Toxic 

Toxicity.  
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