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Abstract. The aim of this study was to identify proximate, amino acid and fatty acid content of gabus
Sentani or Sentani gudgeon (Oxyeleotris heterodon). The samples were taken from Lake Sentani,
Jayapura, Indonesia. AOAC, LC-MS and GC-MAS were the standards used to test proximate, amino acid
and fatty acid content, respectively. Findings showed that O. heterodon contained 11.7% of water,
21.83% of ashes, 59.59% of protein, 1.20% of fat, 12.0% of carbohydrate, and 17.85% of crude fiber.
Concerning the essential amino acids the species contained 3.40% L-Lycine, 1.66% L-Leucine, 1.27% L-
Arginine, and 1.02% L-Valine, while non-essential amino acids were 3.07% L-Glutamic Acid, 1.75% L-
Aspartic acid, and 1.24% L-Alanine. Fatty acids of O. heterodon were C15:1 (cis-10) Fatty acid
(55.93%), C18:0 Methyl ester (16.25%), C17:1 (cis-10) Methyl ester (8.5%) and C16:0 Methyl ester
(7.75%). Based on the findings, it is suggested that O. heterodon has a high protein content and thus,
may serve as alternative source of protein for human consumption.

Key Words: proximate, amino acid, fatty acid, Oxyeleotris heterodon, nutrients.

Introduction. Lake Sentani comprises of 30 species of freshwater fish; four of which are
endemic to the lake. The endemic species are gabus Sentani or Sentani Gudgeon
(Oxyeleotris heterodon), Sentani rainbowfish (Chilatherina sentaniensis), red
rainbowfish (Glossolepis incisus), and saw shark (Pristis pristis). Furthermore, Lake
Sentani is a popular tourist attraction in the city. Visitors come to the lake to swim, row,
dive, go fishing, and go waterskiing as well as for culinary attractions. Among the four
endemic species of Lake Sentani, O. heterodon is the species of which population is
declining rapidly. It happened because Asia Gudgeon (Channa striata), and cichlid red
devil (Amphilophus labiatus), are invasive species which ate O. heterodon eggs (Budi et
al 1994; Ohee 2013; Wargasasmita 2017; Kanath & Budiyanti 2018).

O. heterodon is a pivotal source of protein for locals who live around Lake
Sentani. The freshwater fish can adapt to lacustrine and riverine habitat. O. heterodon
can be found in Sentani Lake (Indonesia), and Sepik and Ramu Rivers (Papua New
Guinea). O. heterodon measures 40 cm in length and male individuals are biger (longer)
than females. Its staple food is smaller fish (Giuris margaritacea) and small prawn
(Macrobrachium spp.) (Coates 1992; Abinawanto et al 2018).

Gudgeon is rich in nutrition, particularly protein. Protein has a particular,
irreplacable function that is to develop and maintain tissue cells (Almatsier 2004). It is
needed for growth, regulating metabolism, and energy supply. Human should get a
sufficient level of protein intake (Astawan 2007). Beside high protein content, Mustafa et
al (2013) revealed that gudgeon contains Cu, Fe, Ca dan Zn. C. striata, one of the
gudgeon fish species, is rich in albumin, a vital protein for human body. As an addition,
gudgeon fish helps increase albumine level and boost immune system, and accelerate
healing process of both internal and external wounds (Ulandari et al 2011). In line with
the advance of science and technology, gudgeon has been developed as a functional type
of food. There are a lot of studies on nutrient and albumine content of gudgeon fish and
its application in food and cosmetics, for example using gudgeon (Ophiocephalus striatus)
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flesh residue for making fish crackers with albumin (Wahyu et al 2013), using (C. striata)
gudgeon fish flour as susbstitute to enhance proximate content and tensile strength of
noodle (Anggarini 2015) and using gudgeon fish (C. striata) albumin extract as main
ingredient for wound care creams (Fitriyani & Deviarni 2013). Until recently, there is not
any research focusing on nutrient content of O. heterodon even though the fish has
become a source of protein for the locals.

Figure 1. Gabus Sentani or Sentani Gudgeon (Oxyeleotris heterodon, Weber 1908)
(Source: Kadarusman et al 2018).

Material and Method

Sample treatment. Samples of O. heterodon were obtained from Lake Sentani,
Jayapura, Indonesia, packed and shipped to Sorong Polytechnic of Marine and Fisheries.
The samples were cleaned and stored in freezer for testing.

Proximate analysis. Proximate analysis was conducted in Integrated Research and
Testing Laboratory, Gadjah Mada University, Indonesia. Chemical analysis was performed
to describe the percentages of protein, water, ashes, fat, carbohydrates, and crude oil
using AOAC (AOAC 1999). The analysis was repeated three times.

Saturated and non-saturated fatty acid analysis

Hydrolysis: We took 1-5 mL of sample and 5 mL of concentrated HCI, the sample was
placed in waterbath of which temperature was 80°C for 3 hours, then the sample was
cooled down, extracted the sample with 15 mL and diethyl ether and petroleum ether
(1:1). The vortex was then placed aside and precipitated. The top layer of oil was taken
and evaporated the oil in waterbath with N,.

Methylation: 1.5 mL of methanolic natrium solution was poured to the sample. Covered
and heated the sample at the temperature of 60°C for 5-10 minutes while shaking,
cooled down the sample, added 2 mL of Boron trifluoride methanoate, heated at the
temperature of 60°C for 5-10 minutes, cooled down, extracted with 1 mL of Heptane and
1 mL of concentrated NaCl, took the top layer and put the sample in Eppendorf, injected
it to GC. 1L of the sample was injected to GC Shimadzu 2010.

GC condition: Detector: FID, temperature: 260°C, method: Methylester 37 New
3032017 Kal, gcm, column: HP-88, Length: 100 m.

Amino acid analysis with LC MS

Sample preparation: £2.5 g of the sample were taken and placed it into 50 mL testing
tube with caps, poured 20 mL of HCI 6N, hydrolysis in autoclave at the temperature of
110°C for 12 hours, neutralized the sample with NaOH 6N, added up to 50 mL, filtered
with 0.22 uM filter, diluted for 10 times, injected into 2 yL LCMSMS.

Mobile Phase:

A: 0.1% Pentadecafluorooctanoic Acid (PDFOA) 99.5% : 0.5% Water/CH3CN with 0.1%
Formic acid

B: 0.1% PDFOA, 10% : 90% Water/CH3CN with 0.1% Formic acid

Flow: 0.6 mL min™
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Results and Discussion. Table 1 shows the proximate content of O. heterodon
examined. O. heterodon has higher protein content compared to C. striata (17.83-
19.85%) (Asikin & Kusumaningrum 2018; Chasanah et al 2015). It is reported that
myofibril protein hydrolysate of snakehead fish (C. striata) had antihypertensive
properties (Ghassem et al 2011). Snakehead fish is freshwater fish species well-known
for its high protein content, mainly albumin. Studies showed that snakehead fish extract
accelerated wound healing (Baie & Sheikh 2000), and had antinociceptive (Zakaria et al
2007) and anti-inflammatory properties (Abedi et al 2012).

Table 1
Oxyeleotris heterodon proximate analysis

No Parameter O. heterodon C. striata (Asikin & C. striata (Chasanah

Kusumaningrum 2018) et al 2015)
1 Water content (%) 75.78+0.02 77.17 78.88+0.29
2 Ash content (%) 1.44+0.04 1.79 1.23+0.09
3 Total fat (%) 0.43+0.02 2.43 0.44+0.19
4 Protein (%) 21.51+0.02 17.83 19.85+0.59
5 Carbohydrate (%) 0.78+0.01 0.74 NT
6 Crude fiber (%) 2.58+0.02 NT NT

The values are mean + standard deviation of triplicate determination expressed in dry wet basis; NT - Not
tested.

Table 2 revealed that O. heterodon had 18 types of amino acids in which L-Lycine, L-
Leucine, L-Arginine and L-Valine are the ones with the highest concentrations. On the
other hand, in O. striatus, Sari et al (2014) reported 1.67% of lysine, 1.34% of arginine,
and 1.13% of leucine. Rosa & Nunes (2004) stated that arginine, lysine, and leucine are
essential amino acids that we can obtain from aquatic animals making them considered
as highly protein food. Furthermore, Erkan et al (2010) explained that arginine and
histidine are essential amino acid for children. Arginine is integral for production of
growth hormone (Adeyeye & Kenni 2008).

Table 2
Oxyeleotris heterodon amino acid profile
No Testing parameter O. heterodon (%) O. striatus (%) (Sari et al 2014)
1 L-Arginine 1.27 1.34
2 L-Hisidine 0.46 0.40
3 L- Lysine 3.40 1.67
4 L-Phenylalanine 0.87 0.84
5 L-Isoleucine 0.97 0.85
6 L-Leucine 1.66 1.13
7 L- Tyrosine 0.63 0.67
8 L-Methionine 0.62 0.62
9 L-Valine 1.02 0.85
10 L-Proline 0.80 0.00
11 L-Glutamic Acid 3.07 2.94
12 L-Aspartic acid 1.75 1.9
13 L-Cysteine 0.14 0.00
14 L-Threonine 0.83 0.79
15 L-Serine 0.74 0.78
16 L-Alanine 1.24 1.32
17 L-Glycine 0.87 1.06
18 L-Tryptophan 0.05 0.00

Lysine functions as the basic material for blood antibodies, strengthens the circulatory
system, maintains normal cell growth, together with proline and vitamin C will form
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collagen and reduce excessive blood triglyceride levels. Daily intake of lysine per day was
between 1 and 1.5 grams (Baker 2007). The highest non-essential amino acid O.
heterodon were L-Glutamic Acid (3.07%), L-Aspartic acid (1.75%), and L-Alanine
(1.24%). Glutamic and aspartic acid has role in developing food taste and aroma (Afolabi
et al 1984).

Figure 2 shows result of fatty acid chromatogram of O. heterodon subjected to
analysis.
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Figure 2. GCMS chromatogram of Oxyeleotris heterodon fatty acid profile.

Table 3 shows the fatty acid composition of O. heterodon. The four highest types of fatty
acids O. heterodon contained are C15:1 (cis-10) Fatty acid (Cis 10-Pentadecenoic Acid
Methyl Ester) (55.93%), C18:0 Methyl ester (Methyl Octadecanoate) (16.25%), C17:1
(cis-10) Methyl ester (Cis 10-Heptadecenoic acid Methyl Ester) (8.5%) and Methyl
Palmitate (C16:0 Methyl ester) (7.75%). Cis 10-Pentadecenoic Acid Methyl Ester and Cis
10-Heptadecenoic acid Methyl Ester is Monounsaturated Fatty Acids (MUFA). MUFA works
more effectively in reducing blood cholesterol levels than Poly Unsaturated Fatty Acid
(PUFA) (de Roos et al 2001). MUFA works more effectively in reducing K-LDL and
increasing K-HDL than Omega-3 and Omega-6 (Wood et al 1993). It is reported that
PUFA reduces K-LDL, however MUFA reduces both total cholesterol and K-LDL and
increase K-HDL more effectively than PUFA. Decreasing K-LDL/K-HDL ratio prevented
atherosclerosis (Mduller et al 2003).

Methyl Octadecanoate and Methyl Palmitate are categorized as Saturated Fatty
Acids (SFA). SFA is a type of fatty acid that does not have double bond on atomic carbon.
It means unlike unsaturated fatty acid saturated fatty acid is not sensitive to oxidation
and free radical formation. Dominant effect of SFA is to increase total cholesterol and K-
LDL (LDL cholesterol) (Muller et al 2003). The maximum recommended daily
consumption of total fat is 30% of total energy, which comprises 10% SFA, 10% MUFA,
and 10% PUFA (Lichtenstein et al 2006). Epidemiological studies showed that high fat
diet is strongly associated to colon and breast cancer. Low fat and high fiber intake in
vegetarian diet can reduce number of cancer patients (Yu-Poth et al 2000).
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Oxyeleotris heterodon fatty acid composition

Table 3

Peak Ret. time Compound Molecular formula Area Height oConcer?trat/on
(% relative area )
1 26.555 C13:0 Methyl Ester Ci4H>80, 39502 1449 1.691
2 28.731 C14:1 (cis-9) Methyl ester Cis5H250, 19288 1021 0.826
3 30.791 C15:1 (cis-10) Fatty acid Ci6H300> 1306456 74214 55.934
4 31.954 C16:0 Methyl ester Ci7H340, 181068 9632 7.752
5 32.715 C16:1 (cis-9) Methyl ester Ci7H3,0, 55365 4455 2.370
6 33.752 C17:0 Methyl ester CigH360> 22474 1683 0.962
7 34.508 C17:1 (cis-10) Methyl ester C1gH340> 198637 21118 8.504
8 35.458 C18:0 Methyl ester C1oH350> 379481 35130 16.247
9 36.916 C18:2 (all trans-9,12) Methyl ester C19H340, 53615 7248 2.295
10 38.590 C20:0 Methyl ester C,1H420, 22358 4208 0.957
11 39.663 C20:1 C,1H400> 14222 2011 0.609
12 41.935 C22:0 Methyl ester Cy3H460> 20168 2437 0.863
13 43.725 C20:4 (all cis-5,8,11,14) Methyl ester C,1H340, 17423 3112 0.746
14 48.306 C22:6 (all cis-4,7,10,13,16,19) Methyl ester Cy3H340, 5655 575 0.242
Total 2335712 168293 100
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Conclusions. O. heterodon contains 21.51% (w/b) of protein. The amino acid profile
showed 18 types of amino acids, and most of them are essential amino acids. The
main content of fatty acids in O. heterodon was represented by C15:1 (cis-10) fatty acid
and C17:1 (cis-10) methyl ester which are of MUFA group. In general, O. heterodon is a
nutrient reach species as it revealed high protein, amino acid and fatty acid content.

References

Abedi S., Far F. E., Hussain M. K., Ahmad Z., Jais A. M. M., 2012 Effects of Haruan (C.
striata) Based cream on acute inflammation in croton oil induced mice ear edema
model. Research Journal of Biological Sciences 7(4):181-187.

Abinawanto A., Sriyani E. D., Bowolaksono A., 2018 Characterization of Sentani gudgeon,
Oxyeleotris heterodon (Weber, 1907) at Sentani Lake, Papua, Indonesia based on
truss morphometric. Biodiversitas Journal of Biological Diversity 19(3):1013-1020.

Adeyeye E. 1., Kenni A. M., 2008 The relationship in the amino acid of the whole body,
flesh and exoskeleton of common West African fresh water male crab Sudananautes
africanus africanus. Pakistan Journal of Nutrition 7(6):748-752.

Afolabi O. A., Salau A. M., Oke 0. L., 1984 Quality changes of Nigerian traditionally
processed freshwater fish species. II. Chemical composition. International Journal
of Food Science & Technology 19(3):341-348.

Almatsier S., 2004 [Basic principles of nutrition]. PT. Gramedia Pustaka Utama, Jakarta,
Indonesia. [In Indonesian].

Anggarini, 2015 [The Influence of cork fish meat powder substitution (Ophiocephalus
striatus) on proximate value and tensile strength of dried noodles]. Study Program
of Nutrition Science, Faculty of Health Sciences, Muhammadiyah University of
Surakarta, Jawa Tengah, Indonesia. [In Indonesian].

Asikin A. N., Kusumaningrum I., 2018 Characteristics of snakehead fish protein extract
based on fish weight size from the Mahakam watershed of East Kalimantan. Jurnal
Pengolahan Hasil Perikanan Indonesia 21(1):137-142.

Astawan M., 2007 [Freshwater fish rich in protein and vitamins]. Swadaya Press, Jakarta,
Indonesia. [In Indonesian].

Baie S., Sheikh K. A., 2000 The wound healing properties of Channa striatus-cetrimide
cream-wound contraction and glycosaminoglycan measurement. Journal of
Ethnopharmacology 73:15-30.

Baker D. H., 2007 Lysine, arginine, and related amino acids: An introduction to the 6th
Amino Acid Assessment Workshop. The Journal of nutrition 137(6):15995-1601S.

Budi I. M., Agustini V., Kirenius M., Suyono I. J., Rufina E., 1994 [Study of Lake Sentani
water quality in Ayapo village, Subdistrict of Sentani, District of Jayapural].
Mathematics and Natural Sciences Education Program, Cenderawasih University,
Jayapura City, Papua, Indonesia. [In Indonesian].

Chasanah E., Nurilmala M., Purnamasari A. R., Fithriani D., 2015 Chemical composition,
albumin levels and bioactivity of natural Cork fish (Channa striata) protein extracts
and cultivated products. Jurnal Pascapanen dan Bioteknologi Kelautan dan
Perikanan 10(2):123-132.

Coates D., 1992 Biology of Oxyeleotris heterodon and its major prey, Ophieleotris aporos,
two floodplain sleepers (Pisces: Eleotrididae) of the Sepik River fishery, Northern
Papua New Guinea. Environmental Biology of Fishes 34(1):51-64.

de Roos N. M., Bots M. L., Katan M. B., 2001 Replacement of dietary saturated fatty acids
by trans fatty acids lowers serum HDL cholesterol and impairs endothelial function
in healthy men and women. Arteriosclerosis, Thrombosis, and Vascular
Biology 21(7):1233-1237.

Erkan N., Ozden 0., Selcuk A., 2010 Effect of frying, grilling, and steaming on amino acid
composition of marine fishes. Journal of Medicinal Food 13(6):1524-1531.

Fitriyani E., Deviarni I. M., 2013 Utilization of snakehead fish albumin extract (Channa
striata) as the base ingredient for wound healing cream. Jurnal Vokasi IX(3):166-
174.

AACL Bioflux, 2020, Volume 13, Issue 5. 3160
http://www.bioflux.com.ro/aacl



Ghassem M., Keizo A., Abdul S. B., Mamot S., Saadiah I., 2011 Purification and
identification of ACE inhibitory peptides from Haruan (Channa striatus) myofibrillar
protein hydrolysate using HPLC-ESI-TOF MS/MS. Food Chemistry 129:1770-1777.

Kadarusman, Hismayasari I. B., Supriatna I., Sayuti M., Abadi A. S., 2018 [Strategic
study domestication of sentani snakehead fish Oxyeleotris heterodon (Weber,
1907)]. [In Indonesian].

Kanath H. S., Budiyanti R. B., 2018 Potential development of Lake Sentani as a tourist
destination: Opportunities and challenges. Prosiding Seminar Nasional Cendekiawan
2018 Buku I:365-369.

Lichtenstein A. H., Appel L. J., Brands M., Carnethon M., Daniels S., Franch H. A,
Franklin B., Kris-Etherton P., Harris W. S., Howard B., Karanja N., Lefevre M., Rudel
L., Sacks F., van Horn L., Winston M., Karanja N., 2006 Diet and lifestyle
recommendations revision 2006: A scientific statement from the American Heart
Association Nutrition Committee. Circulation 114(1):82-96.

Muller H., Lindman A. S., Brantsaeter A. L., Pedersen J. 1., 2003 The serum LDL/HDL
cholesterol ratio is influenced more favorably by exchanging saturated with
unsaturated fat than by reducing saturated fat in the diet of women. The Journal of
Nutrition 133(1):78-83.

Mustafa A., Sujuti H., Permatasari N., Widodo M. A., 2013 Determination of nutrient
contents and amino acid composition of Pasuruan Channa striata extract. IEESE
International Journal of Science and Technology 2(4):1-11.

Ohee H. L., 2013 [The ecology of the Red rainbowfish (Glossolepis incisus) and the
impact of human activities on its habitats in Lake Sentani, Papua]. Dissertation,
Georg-August-Universitat-Gottingen. [In German].

Rosa R., Nunes M. L., 2004 Nutritional quality of red shrimp (Aristeus antennatus), pink
shrimp (Parapenaeus longirostris), and Norway lobster (Nephrops norvegicus).
Journal of The Science of Food and Agriculture 84(1):84-89.

Sari D. K., Marliyati S. A., Kustiyah L., Khomsan A., Gantohe T. M., 2014 Organoleptic
test of functional biscuit formulation based on snakehead fish meal (Ophiocephalus
striatus). Agritech 34(2):120-125.

Ulandari A., Kurniawan D., Putri A. S., 2011 [Potential of snakehead fish protein in
preventing kwashiorkor in toddlers in Jambi Province]. Jambi University, Kabupaten
Muaro Jambi, Jambi, Indonesia. [In Indonesian].

Wahyu D. S., Dwi T. S., Eddy S., 2013 Utilization of snakehead fish meat residue
(Ophiocephalus striatus) in making fish crackers. THPi Student Journal I(1):21-32.

Wargasasmita S., 2017 Invasion threats of exotic fish species to diversity of indigenous
fish species. Jurnal Iktiologi Indonesia 5(1):5-10.

Wood R., Kubena K., O'brien B., Tseng S., Martin G., 1993 Effect of butter, mono-and
polyunsaturated fatty acid-enriched butter, trans fatty acid margarine, and zero
trans fatty acid margarine on serum lipids and lipoproteins in healthy men. Journal
of Lipid Research 34(1):1-11.

Yu-Poth S., Etherton T. D., Reddy C. C., Pearson T. A., Reed R., Zhao G., Jonnalagadda
S., Wan Y., Kris-Etherton P. M., 2000 Lowering dietary saturated fat and total fat
reduces the oxidative susceptibility of LDL in healthy men and women. The Journal
of Nutrition 130(9):2228-2237.

Zakaria Z. A., Jais A. M. M., Goh Y. M., 2007 Amino acid and fatty acid composition of an
aqueous extract of Channa striatus (Haruan) that exhibits antinociceptive activity.
Clinical Experimental Pharmacology and Physiology 34:198-204.

*x* AOAC (Association Official Analytical Chemistry), 1999 Official methods of analysis.
Arlington, New York, USA.

AACL Bioflux, 2020, Volume 13, Issue 5. 3161
http://www.bioflux.com.ro/aacl



Received: 21 September 2020. Accepted: 23 October 2020. Published online: 30 October 2020.

Authors:

Mohammad Sayuti, Sorong Polytechnic of Marine and Fisheries, Kapitan Pattimura St., Suprau, Tanjungkasuari,
98411 Sorong, West Papua, Indonesia, e-mail: mohsayut@gmail.com

Kadarusman, Sorong Polytechnic of Marine and Fisheries, Kapitan Pattimura St., Suprau, Tanjungkasuari,
98411 Sorong, West Papua, Indonesia, e-mail: kadarusman@kkp.go.id

Intanurfemi Bacandra Hismayasari, Sorong Polytechnic of Marine and Fisheries, Kapitan Pattimura St., Suprau,
Tanjungkasuari, 98411 Sorong, West Papua, Indonesia, e-mail: ib.hismayasari@gmail.com

Achmad Suhermanto, Sorong Polytechnic of Marine and Fisheries, Kapitan Pattimura St., Suprau,
Tanjungkasuari, 98411 Sorong, West Papua, Indonesia, e-mail: achmadsuhermanto@kkp.go.id

Achmad Sofian, Sorong Polytechnic of Marine and Fisheries, Kapitan Pattimura St., Suprau, Tanjungkasuari,
98411 Sorong, West Papua, Indonesia, e-mail: achmad.sofian@kkp.go.id

Agung Setia Abadi, Sorong Polytechnic of Marine and Fisheries, Kapitan Pattimura St., Suprau, Tanjungkasuari,
98411 Sorong, West Papua, Indonesia, e-mail: agungsb.asa@gmail.com

Ernawati, Sorong Polytechnic of Marine and Fisheries, Kapitan Pattimura St., Suprau, Tanjungkasuari, 98411
Sorong, West Papua, Indonesia, e-mail: ernawatil90@gmail.com

Saidin, Sorong Polytechnic of Marine and Fisheries, Kapitan Pattimura St., Suprau, Tanjungkasuari, Sorong,
West Papua, Indonesia, e-mail: saidin31081975@gmail.com

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source
are credited.

How to cite this article:

Sayuti M., Kadarusman, Hismayasari I. B., Suhermanto A., Sofian A., Abadi A. S., Ernawati, Saidin, 2020
Chemical composition of Sentani gudgeon (Oxyeleotris heterodon). AACL Bioflux 13(5):3155-3162.

AACL Bioflux, 2020, Volume 13, Issue 5. 3162
http://www.bioflux.com.ro/aacl



