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ABSTRACT

A live freshwater eel Anguilla bicolor besides its nutrient rich, eel oil is likewise known to contain unsaturated fats that
are essential for drug purposes and as food an enhancement. This examination was expected to assess the nature of eel
oil by various dissolvable and extraction techniques. Chloroform was utilized as the dissolvable in the maceration while
water utilized in the reflux strategy. The result showed that the yield of eel oil utilizing maceration technique was 5.47%
+ 0.68 with a particular gravity of 0.917 g/mL, while reflux strategy acquired the yield of 538 % * 0.87 and explicit
gravity of 0.8578 g/mL. The physicochemical boundaries of oil quality utilized in this examination were corrosive,
peroxide, saponification, and iodine esteem. The maceration strategy acquired the corrosive estimation of 17.389 mg
KOH/g, the peroxide estimation of 7.021meq02/kg, the saponification estimation of 111.16 mg KOH/g, and the iodine
estimation of 65.14 WIJS. While the reflux strategy delivered the corrosive estimation of 9.118 mg KOH/g, the peroxide
estimation of 6.089 meq02/kg, the saponification estimation of 70 mg KOH/g, and the iodine estimation of 87.790 WIJS.
The investigation uncovers the way that the eel Anguilla bicolor has a rich wellspring of creature protein and moderate
measure of solvent cholesterol. Consequently it recommended that this fish is more reasonable for human utilization.
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INTRODUCTION

The feed was formed from creature and plant based protein sources, specifically; fish feast, cornmeal,
soybean dinner, fine wheat, ebi-shrimp supper, brilliant snail supper, bloodmeal, and custard flour. The
eating routine was added with probiotic and papa in protein to expand the edibility of the feed [1]. The
probiotic and papa in protein are promising materials to upgrade the edibility of the feed and trigger the
development pace of the fish [2]. The eels have different food inclinations relies upon their formative life
stage. In the leptocephali stage, no food is found in the stomach [3]. The Glass eel can burn-through bug
hatchlings, little remains, and scavengers. [4] For grown-up stage fish have a different sort of food
inclination, The grown-up eel's food preferences comprises for the most part of organic entities that live
underneath: in two English waterways, this species essentially eats fish next to that, oligochaeta, dipteran
hatchlings, trichopteran, and ephemeropteran fairies, were more various and more every now and again
found than some other food organic entities [5]. Anguillids species show catadromous life mode, that they
are brought into the world in marine waters, at that point relocate as hatchlings to new or salty water
where they develop and develop before they get back to the marine climate. Organogenesis of bone
additionally happens as a result of the impact of outside conditions, for example, temperature and
furthermore inward conditions, for example, the presence of morphogens [6]. Dam is a man-made
environment that modifies the nature of upper scopes of the stream. Naturally, transitory fishes are
influenced the dam [16]. This common run off is chopped down from the purpose of dam development.
This frequently prompts unsettling influences in the biological system particularly with fish local area of
the upper scopes [7]. The actual supply may influence the biology of the lower spans of the waterway.
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Periodical release of dregs from the repositories may cause settling of mud and residue in the lower
comes to with genuine results on the fauna and greenery [8]. Repository goes about as fruitfulness traps,
lessening the measure of broke up plant supplements which would some way or another be unreservedly
showing up at the lower comes to. Other than adding fruitfulness and thusly to fish creation, they offer
work openings especially to individuals around, with a methods for vocation [9]. While hydroponics in
little water bodies, for example, lakes is capital serious, improvement of fisheries in repositories, a culture
based catch movement, is work concentrated [10]. At the end of the day, the supply is an environment
where fluviatile and lentic conditions coincide. In repository, the nature of seized water fluctuates from
watershed to watershed, and even inside a similar watershed relying upon the dirt, environment and
human exercises. It likewise differs with state of the supply bowl, photoperiod, wind activity and nature
of water. The fundamental issue in building up the fisheries of repositories has been, insufficient loading
of cutting edge fingerlings, loading of little measured fingerlings, slanted extent of supplied fingerlings
and wrong arrival of fingerlings at a particular spot and time [12-15]. In large numbers of the little and
huge repositories, tilapia has become a predominant animal group in a few supplies with arrivals
involving little measured fishes. The affection among individuals for the exotics has discovered another
specialty and supplies are being loaded with silver carp, grass carp and regular carp to the inconvenience
of native fauna. Provincial inclinations and biodiversity issues have not been borne as a main priority
while building up the repository fisheries [16]. It is time that quickly developing neighbourhood species
with a customer inclination and high financial worth are likewise loaded with endeavours to deliver their
seed near the supply concerned. Business fishing altogether supplies should be controlled with a severe
rider on fishing exertion and cross section size. In India, endeavours have been made as of late in uniting
the investigations of fish variety in different streams concerning new water territory [17]. In any case,
fish variety of many water bodies inside secured region organization and their significance in protection
of biodiversity isn't concentrated well. Natural surroundings rebuilding and restoration; Ranching, stock
upgrade and complete harvestable catch; Community based protection zones; Improvement of human
asset, Capacity in fish science and preservation; Identification of danger standards; Conservation need of
the jeopardized species were considered as the administration measures for successful preservation of
fish variety. While water is the most reasonable arrangement that can be reached by little ventures with
the less results. The strategies used to acquire high measures of mixtures from regular items are
squeezing matters for item nature of direction of this examination was to decide the nature of eel oils
extricated from various dissolvable and techniques.

MATERIAL METHODS

Materials

Indian new water eel Anguilla bicolour were gathered from January 2010 to December 2011 at Lower
Anaicut, in the waterway Cauvery. The water tests were taken in plastic holders and brought to the
research facility. The stream Cauvery is a significant waterway in South India. The Coleroon River is the
northern distributary of the Cauvery as it moves through the delta of Cuddalore, Thiruvarur and
Nagapattinam. The fishery potential is more in Lower Anaicut. The materials of this investigation were
eels (Anguilla bicolor) that were gathered from UPT UNS, refined water, NaCl, KOH, phenolphthalein
pointer, frosty acidic corrosive, KI, chloroform, Na25203, iodine bromide reagent and ethanol 96% p.a.
The gear utilized in this examination were logical scales, reflux, stove, warming mantle, blade, blender,
water shower, centrifugation and glassware's.

0il extractions

The extraction of eel oil was done utilizing two distinct techniques, maceration, and reflux. The
maceration was finished by macerating 1 kg of new eels that has been cut into little pieces for 24 hours
utilizing chloroform as the dissolvable. While reflux extraction was performed by utilizing refined water
as the dissolvable. To accomplish this, 1 kg of new eels were set inside a 500-ml round base jar. The
example was removed for 6 hours at the dissolvable's edge of boiling over. The oils were isolated from the
solvents utilizing centrifugation. All strategies were done three-fold.

Characterization

Acid value:

The Acid value was determined utilizing the equation beneath [11].

Acid value = 56,1 x KOH (M) x titration (mL)

The example (g)
Peroxide value:
The peroxide value was determined utilizing the equation beneath [11].
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Peroxide value = Na25203 (mL) x Na2S203 (N)x 1000

The example (g)

Saponification value:

Saponification value was determined utilizing the equation beneath [11]:

Saponification value = 28, 05 x (blank titran (mL)- sample titran (mL)
The example (g)

Iodine value:

The iodine value was determined by the equation beneath [11]:
Blank titran (mL) - sample titran (mL)

lodine value = xN Na25203 x 12,691
The examples (g)

RESULTS AND DISCUSSION

The fresh water to marine migration was designed to reach their spawning side, where they must
reproduce and start a new generation. The process of gonad maturation is characterized by the
occurrence of silvering, which is the change in the color of the ventral to silver and also followed by the
increase in eye size. Histologically, the oocyte inside the balls is additionally expanded and developed
alongside relocations that arrived at a distance of 2000 km [18]. Hormonally, testosterone and luteinizing
chemical additionally increment as long as the fish moves. Bone arrangement is vital advance on the
improvement of every species. The oil quality was analyzed dependent on the Official Methods of Analysis
of the Association of Official Analytical Chemist (AOAC) [19]. At the embryological stage, the osteogenesis
starts with the development of influenced by the present of complex record factor, for example, retinoic
corrosive, and furthermore inclusion of muddled hardware during the interaction. The higher
temperature in reflux technique delivers a lot of yield of oils. Maceration technique normally setting aside
more effort to acquire numerous oils since it's temperature is lower than reflux strategy. Likewise, the
comparable extremity of dissolvable with target mixtures will influence the oil quantity.

Table: 1. Parameters of eel oils quality

S.NO Parameter Maceration Reflux (water) Unit
(chloroform)

1. Specific gravity 0.917 0.8578 g/mL

2. Acid value 17.389 9.118 mg KOH/g

3. Peroxide value 7.021 6.089 meq 02 / kg

4. Saponification value 111.160 70.000 mg KOH/g

5. Iodine value 65.140 87.790 WIJS

In this high yield of eel oil from maceration doesn't altogether not quite the same as reflux technique.
Reflux is an extraction strategy utilizing warm condition. The temperature and dissolvable are influencing
the outcome [20]. In this investigation, oils separated by both maceration and reflux technique acquired
un altogether unique yield of oils. Maceration technique has a more obscure tone than reflux strategy. Yet,
the consistency, scent, and flavor are moderately same. From the consequences of the organoleptic, it is
realized that oil tone is yellowish, it resembles the shade of DHA that is yellowish [21].

Table: 2. The yield of eel oils

S.NO Extraction method Result £ SD
1. Maceration 5.47% + 0.68
2. Reflux 5.38 % + 0.87

The corrosive worth is the quantity of complete sharpness lipids, which incorporates commitments from
all the constituent unsaturated fat glycerides which structure a sub-atomic compound. In this
examination, new eels were extricated utilizing maceration and reflux methods. As oil-fats become
malodorous, fatty substances are changed over into unsaturated fats and glycerol and causing an
expansion in corrosive qualities. Additionally, better data on the acridity of glycerides could be acquired
from the corrosive worth, which considers the commitment of the multitude of constituent unsaturated
fats in the oil or fat [22-25]. The corrosive estimation of oil produces results on the amount of free
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unsaturated fats present or the level of hydrolysis of the oil. The corrosive estimation of oil reasonable for
palatable purposes not to surpass 4 mg/g [15]. In this investigation, the corrosive estimation of
maceration was higher than reflux technique. These shows the free unsaturated fats in maceration
technique were higher than reflux strategy.

Table: 3.0rganolepticsof eel oils

S.NO Parameters Reflux Maceration

1. Consistency Liquid Liquid

2. Color Yellow Brown yellowish
3. Odor Fishy Fishy

4 Flavor Tasteless Tasteless

Peroxide esteem is a proportion of the response pace of lipid oxidation, which causes faulty [16].
Ordinarily, oils become rank when the peroxide esteem 30.0 mg/g or reaches from 20.0 mg/g oil to 40.0
mg/g oil [17]. From this examination, it is realized that the peroxide estimation of both maceration and
reflux technique are moderately acceptable [18,21]. However, because of the guideline of The National
Food and Drug Agency, this number hasn't yet satisfied the standards of good peroxide an incentive in
fish oil (max. 2 meq 02/kg). Saponification numbers measure the measure of unsaturated fats in fish oil
and its size. Saponification numbers will be higher if the oil contains a ton of immersed unsaturated fats
for deciding the carbon chain lengths present in fish oil [14]. It is realized that saponification esteem on
the two strategies didn't satisfy the measures from The National Food and Drug Agency (min. 170
mgKOH/g). The iodine esteem is a proportion of the instauration of fats and oils. The higher iodine
esteem shows the higher instauration of fats and oils. This worth can be utilized to construe the degree of
twofold bonds present in the oil for example instauration, which mirrors the vulnerability of oil to
oxidation. From this study, it is identified to iodine value from reflux method is higher than maceration
method. This means that unsaturated fatty acid in eel oil produced by reflux was higher than maceration
method.

SUMMARY AND CONCLUSION

Since eels in freshwater frameworks essentially move around evening time and during times of high
release, an incitement of gravitational stream under such conditions could likely build the quantity of eels
coming to. The ocean and adding to the generating populace. Particularly, the duration of this mitigation
action needs near exist sufficient consequently to a continuous flow over a longer instance period is
generated. The span of this moderation activity should be adequate so a consistent stream throughout a
more extended time-frame is created. Notwithstanding, the length might be reliant on the examination
territory and requires further exploration. The significance of sea-going natural surroundings network
has been perceived and is being tended to in Management works on, bringing about advancements to
improve fish relocation. Accordingly, fish-accommodating siphon variations and fish ways have been
created to diminish mortality. In this examination, we chose the European eel (anguilla L.) as a model
animal varieties for downstream moving fish experiencing movement obstructions. The European eel is a
facultative catadromous fish animal type, which fills in seaside and freshwater natural surroundings. This
may perplex the eels, bringing about expanded exploratory conduct, which could prompt transitory
movement stops. Notwithstanding, we can't prohibit the utilization of particular flowing stream
transport, on the grounds that the estuarine conduct involves just the underlying experience of the eels
with the flowing climate. Eel oils separated from reflux technique utilizing water dissolvable got a
preferred quality over maceration strategy utilizing chloroform dissolvable.

ACKNOWLEDGEMENT

The author is also very grateful to the Secretary and Correspondent and the Principal of A.V.V.M. Sri
Pushpam College (Autonomous), Poondi-613 503, Thanjavur (Dt), for providing the excellent
infrastructure and necessary facilities to carry out my research work successfully.

CONFLICT OF INTEREST
The authors have declared that there is no conflict of interest.

SOURCE/S OF FUNDING
No source of funding.

ABR Vol 12 [4] July 2021 121|Page © 2021 Society of Education, India



Sripriya et al

REFERENCES

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Lestari TP, Dewantoro E. (2018). The influence of the maintenance media temperature of the pageanency rate
and growth of Dumbo catfish larvae (Clarias Gariepinus). Journal of Ruaya, 6(1): 14-22.

Fekri L, Affandi R, Rahardjo MF, Budiardi T, Simanjuntak CPH, Fauzan T, Indrayani. (2018). The effect of
temperature on the physiological condition and growth performance of freshwater eel elver Anguilla bicolor
bicolor (McClelland, 1844). Indonesian Aquaculture Journal, 17(2): 181-190.

Firdaus MW, Fitri ADP, Jayanto BB. (2018). Adaptation Analysis of Changes in Salinity and Koan Fish Survival
Rate (Centopharyngodon Idella) as an alternative to live feed on pole and line. Journal of Fisheries Resources
Utilization Management and Technology, 7(2): 19-28.

Arai T, & Kadir, ASR. (2017). Opportunistic spawning of tropical anguillid eels Anguilla bicolor bicolor and A.
bengalensis bengalensis. [Internet]. [cited 2017 Nov 30]; 7:41649. Available from: http://www.nature.com/
Scientificreport/ doi: 10.1038/srep41649.

Rachmawati, F.N. & Susilo U, Muslih. (2017). The reproductive characteristics of Anguilla Bicolor McClelland,
1844 are induced by GNRH-analog. Journal of Iktiologi. Indonesia. 17(2):155-63.

Taufig-Spj N, S Sunaryo, A Wirasatria, D N Sugianto (2017). IOP Conf- Series: Earth and Environmental Science 55
012015 doi:10.1088/1755-1315/55/1/012015.

Hakim A A, Kamal M M, Butet N A and Affandi R (2016). J. IImu Dan Teknol. Kelaut. Trop. 7.

Perdana AA, Suminto, Chilmawati D. (2016). Performance of Feed Efficiency of Growth and Quality of Nutrition
Elver Sidat (Anguilla Bicolor) through Enrichment of Artificial Feed with Fish Oil. Journal of Aquaculture
Management and Technology, 5(1): 26-34.

Jacoby, D.M., Freeman, R., (2016). Emerging network-based tools in movement ecology. Trends Ecol. Evol. 31,
301-314.

Utami DT, Slamet BP, Sri H, Ayi S. (2013). The description of hematological parameters in the tilapia
(Oreochromis niloticus) which is given a streptococcus DNA vaccine in a different dose. Journal of Aquaculture
Management And Technology. 2(4):7- 20.

Cunniff P and Association of Official Analytical Chemists (1995). Official methods of analysis of AOAC
International (Washington, DC: Association of Official Analytical Chemists).

Sugito, Nurliana, Dwinna A, Samadi. (2014). Differential leukocytes and survival in the challenge test of the
aeromonas hydrophila tilapia which is stressful with hot stress and jaloh flour supply in feed. Veterinary Journal.
8(2):158-163.

[WWF] World Wide Fund. (2018). Catching seeds of eel-way of catching and post-timely handling. Wwfindonesia,
Jakarta. 30 p.

Wujdi A, Prihatiningsih, Suwarso. (2016). Characteristics of morphology and morphometric relations of Otolith
with the size of lemuru fish (Sardinella Lemuru Bleeker, 1853) in the Bali Strait. Bawal,8(3): 159-172.

Mufioz P, Penalver ], De-Ybanes RR and Garcia J. (2015). Influence of adult Anguillicoloides crassus load in
European eels swimbladder on macrophage response. Fish and Shellfish Imnmunology 42(2): 221-224.

Watanabe S, Aoyama ], Nishida M and Tsukamoto K. (2009). Evaluation of the population structure of Anguilla
bicolor bicolor using total number of vertebrae and the mt DNA control region. Coastal Marine Science 29(2):
165-169.

Purwaningsih E, Dewi K and Nugroho HA. 2016. Parasitic nematodes of amphibians from Lombok Island,
Indonesia with description of Camallanus senaruensis sp. nov. and Meteterakis lombokensis sp. nov. Journal of
Coastal Life Medicine 4(9): 708-713.

Semarariana [, Suratma WY and Ida INA.(2012). Anisakis Anisakis Larval Infection spp. In layur fish (Trichiurus
Lepturus). Indonesia Madicus Ventricu.s 1(2): 293-304.

Arthanari M, Dhanapalan S. (2016). Assessment of the haematological and serum biochemical parameters of
three commercially important freshwater fishes in river Cauvery Velur, Namakkal district, Tamil Nadu, India.
International Journal of Fisheries and Aquatic Studies 4: 155-159.

Kale VS. (2016). Consequence of temperature, pH, turbidity and dissolved oxygen water quality parameters.
International Advanced Research Journal in Science, Engineering and Technology 3: 1-5.

Arai T and Wong LL. (2016). Validation of the occurrence of the tropical eels, Anguilla bengalensis bengalensis
and A. bicolor bicolor at Langkawi Island in Peninsular Malaysia, Malaysia. Tropical Ecology 57(1): 23-31.

Scabra AR, Budiardi T, Djokosetiyanto D. (2016). Production performance of Anguilla bicolor bicolor with the
addition of CaCO3 into culture media. Journal Aquaculture Indonesia 15: 1-7.

Stumpf L, Greco LSL. (2015). Compensatory growth in juveniles of freshwater red claw crayfish Cherax
quadricarinatus reared at three different temperatures: hyperphagia and food efficiency as primary mechanisms.
PLoS ONE, 10(9): 1-19.

Pannetier P, Caron A, Campbell PGC, Pierron F, Baudrimont M. Couture P. (2016). A comparison of metal
concentrations in the tissues of yellow American eel (Anguilla rostrata) and European eel (Anguilla anguilla).
Science of the Total Environment, 569-570: 1435-1445.

Solomon 00, Ahmed 00. (2017). European eel: ecology, threats and conservation status. Journal of Scientific
Research and Reports 10: 1-13.

Copyright: © 2021 Society of Education. This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

ABR Vol 12 [4] July 2021 122|Page © 2021 Society of Education, India



http://www.nature.com/

