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Abstract

Pangasius catfish culture is widely practiced in India. It has low cost of production, fast growth rate and disease resistance,
more freshness, Good market potential in interior areas, especially in restaurants and hotels but it has more fat and hence has
an unusual odour, when consumed in processed form affects the marketability and further value addition Also the nutritional
value of catfish lipids is low because of a small amount of n-3 family PUFA and high amount of MUFA and SFA. The SFA
and Trans C18:1 MUFA can increase the risk of chronic cardiovascular diseases that affect the heart, blood vessels, and brain.
An effective processing method can get rid of the fat content in Pangasius catfish fillets and provide a good source of protein
foods for consumers. The present project is therefore proposed to analysis of fatty acid composition from catfish fillets. This
research proposed a study of saturated and monounsaturated fatty acids from different portion of raw fillets.
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Introduction

The Pangasius genus includes the catfish varieties that are
commonly found in the Southeast Asian region. It belongs
to the family Pangasiidac. The most common variety of
cultured fish is Pangasianodon hypophthalmus. This fish
species is also called Sutchi catfish, striped catfish, or Tra
fish. Among all the freshwater species, Pangasius catfish is
the world’s fastest-growing species in aquaculture.
Pangasius is now traded worldwide as skinless and boneless
fillets, popularly along with portions, steaks, fillets, and also
as value-added products Jeyakumari et al., 2016; Thi et al.,
2013)!61 The fish attains a bodyweight of 1.2 to 1.3 kg
rapidly within six months, but is usually harvested after
eight months of culture. Pangasius fillets are a good
substitute for white-fleshed fish in the market due to their
increasing acceptability and popularity; Pangasius is usually
served in the European market as skinned and boneless
frozen fillets (Noseda et al., 2012)1*3), Currently, these fillets
are exported to over 100 countries worldwide. Fillets were
characterized by high moisture levels of 80% and, low crude
protein of 15.8% and lipid of 3.0% contents. Total lipids
were characterized by low cholesterol levels of 40 mg/100
g, high percentages of saturated fatty acids (47.5%) of total
fatty acids. Low percentages of polyunsaturated fatty acids
(20%) are present in total fatty acids, mainly represented by
linoleic acid (60% of total polyunsaturated fatty acids).

Materials and methods

1. Materials

Pangasianodon  hypophthalmus were procured from
Madurai AM fish farm and fish markets. The fish were kept
in insulated iceboxes. An insulated icebox prevents
dehydration and temperature fluctuation, thus delaying the
spoilage of fish. Further, it is easy to handle. Flake ice
produced by a flake ice machine was used for fish
transportation and processing purposes. The size of the ice
for a 2-3 cm level were produced to keep in the box, and
fish were spread on the ice layer, then further steps were
carried out.

Method

2.1. Preparation of dressed meat

The raw pangasius sp were purchased from the market and
washed with water. If any foreign material adhered to the
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outer surface, it was removed. The weight of the cleaned
fish sp. was noted down. Removal of fins, head, and
evisceration was carried out, and further washed in clean
water. The weight of dressed meat was noted down.

2.2. Raw of pangasius fillets

=  Raw meat (pangasius sp)

Dressed meat

Washed with water

analysis of fatty acid composition

main composition of SFA and MUFA studied by GC

2.3. Sampling

Random samples were chosen.Samples were collected from
raw fillets and their analysis of fatty acid composition.
Mainly focus on the study of saturated and monounsaturated
fatty acids from fresh fish meats.

2.4. Fatty acid
chromatography
Fatty acid is very important components of lipid content.
GC is the most common method, which is used for the
analysis of fatty acid composition. The fatty acid is a
complex structure; it contains more components of fatty
acid, such as acylglycerols, cholesterol esters, waxes, and
glycosphingolipids. It is extracted by use of saponification
hydrolysis, which is done by alkaline medium AOAC, 1990.
The FAMEs are extracted by use of the methanol and boron
trifluoride. Extraction and methylation, which is done by
folch method, are used to obtain the lipid components from
the ten grams of fish samples. Esterification was done, take
250g lipid fraction it into toluene in the round-bottom flask.
Then, added 4ml sodium hydroxide and refluxed for 5-
10minutes until droplets of fat disappear. Added 5Sml of
methanol and refluxed for another 1min. Cool the content
and add 15ml of saturated sodium chloride solution. Then,
add 5ml of hexane, shake well, and then remove the upper
layer of hexane. Repeat the extraction with hexane twice. It
is combine hexane layer and evaporated to dryness in a
rotary flask evaporator set at 55-60. The methyl esters in
1ml of HPLC-grade hexane for injection in GC. The column
at 210 for 30minutes. Then, inject 0.5ml of the standard
FAMEs mixture onto the GC. Then, it starts to separate
FAMESs, which takes 45 minutes.

composition analysed by Gas
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Next, inject 0.5ml of sample FAMEs. Identify the individual
fatty acid in the sample by comparing the retention time of
the individual fatty acid in the standard mixture. Calculated
area unit value expressed as a percentage of the fatty acid of
total lipids.

2.5. Statistical analysis

The SPPS 19 (IBM, 2010) statistical package was used for
analysis of experimental results. The results were produced
in the mean standard deviation.

Result and discussion

1. Fatty acid composition of Pangasius meat

1.1. Fatty acid composition of uncooked Pangasius meat

Fatty acids are natural compound and it is composed with
carbon, hydrogen and oxygen. Fatty acid composition of
saturated fatty acid, monounsaturated fatty acid and
polyunsaturated and it various with fish species (Pan 2013)
[401 Essential fatty acid supplied advantages to health. Fish
contained excessive quantity of long chain polyunsaturated
fatty acids (Hogberg and Pickova 2002) 4. Especially
omega-3 lengthy chain fatty acids that's vital in human
weight loss program. PUFA have more than one double
bond (Ekstrom 2003). Even as MUFA have one double
bond SFA don't have any double bond (Pickova and
Hogberg 2002) ['4l, Fatty acid furnished the electricity for
vegetation and animals (Pickova and Hogberg 2002) (4. A
few PUFA which are found in meals are determined as vital
to humans due to linolenic acid and linoleic acid. EPA have
acquired from DPA and DHA however it ought to come
from specific proportion (Rust and Whelan 2006) % DPA
turned into commonly uncommon fatty acid determined in
small amount in animals (Ratledge, 2004) 31, Fish comprise
higher amount of DHA than EPA (Rust and Whelan 2006)
(39, The EPA and DHA had been integrated to meals due to
its beneficial outcomes on fitness (Mraz, 2012) B%, Along
with replacing fish raw cloth with plant based totally cloth
its miles decreased the level of long chain n-3 fatty acids it's
far gives to low advantages to human fitness (Trattner 2009)
[47], Fatty acid composition is affect by way of lipid content
material of feed in step with fish (Henderson and Tocher
1987) 131,

Fatty fish are number one supply of long chain n-3 fatty
acids EPA and DHA those are all above three fatty acids are
stricken by weight loss plan, season, location, age water
temperature and sex (Fleming et al., 2011). Fish is a primary
source of PUFA for given advantages to humans however it
need to contain the fatty acids composition various with
equal people (Ozogul and Ozogul 2007) [*®). Many sparkling
water fish have greater quantity of n-6 PUFAs and n-3/n-6
ratio (Caproni et al 2008). Visceral oil carries better
quantity of SFA and MUFA and decrease amount of PUFA,
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EPA and DHA (men et al., 2005; Nhu, 2003) 27> 321, The
sutchi fish now not taken into consideration for dietary high-
quality due to fatty acid profile (Mohan et al., 2008) 1,
Pangasius fillets have extra MUFA and SFA and amount of
PUFA (Orban et al., 2008) P71, The fish feed with the aid of
fish meal and oil enriched pellets feed containing high
amount of PUFAs and especially high amount of n3 fatty
acids (Halilogul er al., 2004; Kolakowska et al., 2000).
Fatty acid composition varies with unique part of fish (Saify
et al., 2003) ™. And fatty acids composition varies with
fish species it became discovered through (Saify et al.,
2003) 1. Fish oil contained fatty acid composition variant
its miles immediately affect nutritional, texture and
organoleptic homes of fish (Palmeri et al., 2007).

Exchange in fatty acid composition in particular level EPA
and DHA in fish products reduces its acceptability (Coello
et al, 1999) and it additionally dietary benefits to the
customers (Trushenski et al., 2006) 8. It's miles centred on
studied on fatty acid composition of three extraordinary fish
species of marine fishes Tenualosa toli (Terubok),
Rastrelliger kanagurta (Kembong), Stolephorus baganensis
(Bilis) and 3 freshwater fishes Channa striatus (Haruan),
Pangasius hypothalamus (Patin), Clarias macrocephalus
(Keli) have been done. Studies on marine fishes it is
contained extra unsaturated fatty acids with 3,4,5 and 6
double bonds comparatively than in freshwater fishes.
Another fatty acid composition n-three polyunsaturated fatty
acids (PUFAs); eicosapentacnoic acid (EPA) and
docasahaexaenoic acid (DHA) had been observed greater in
marine fishes PUFAs than in freshwater fishes. Based
totally on the fatty acids content of DHA, EPA and
arachidonic acid (AA), Stolephorus baganensis offers the
exceptional source of it (4.68%,10.5%, 4. 68%) observed by
way of Rastrelliger kanagurta (10.62%, 4.85 %, 3.17%) and
Tenualosa toli (9.93%, 2.50%,0. 16%). However, freshwater
fishes showed small variety of DHA (0. 63% - 1.41 %),
EPA (0.11 % -0.25%) and AA (1.41% - 4. 46%). SFA
particularly palmitic is a main fatty acid composition its
miles located in all fishes. Majid et al. (2003) [2°), reported a
fatty acid methyl ester as used to synthesize via one step
extraction-trans esterification method.

The present study used gas chromatography to estimate
different portions of fat from fish meat and their fatty acid
composition. Uncooked Pangasius meat carries head portion
of saturated fatty acid-53.04%, monounsaturated fatty acid-
40.7% and polyunsaturated fatty acid-7.06%. Body portion
of saturated fatty acid-51. 77%, monounsaturated fatty acid-
40.44% and polyunsaturated fatty acid-7.06%. Ventral
portion of saturated fatty acid-50.37%, monounsaturated
fatty acid-40.47% and polyunsaturated fatty acid-7.07%.
Tail part of saturated fatty acid-46.79 %, monounsaturated
fatty acid-39.83 % and polyunsaturated fatty acid-6.94 %.

Table 1: Fatty acid composition of Pangasius fillets

Compounds Fatty acids Raw head portion Raw body portion Ventral portion Tail portion

C4:0 Butyric acid 0.46 0.47 0.44 0.39
C12:0 Lauric acid 0.42 0.3 0.35 0.2
C 14:0 Myristic acid 7.20 7.15 6.87 5.38
C14:1 Myristoleic acid 0.91 0.73 0.84 0.87
C15:0 Pentadecanoic acid 0.18 0.37 0.24 0.42
C15:1 Cis-10 Pentadecanoic acid

C16:0 Palmitic acid 34.23 34.62 33.78 32.16
Ccl1e6:1 Palmitoleic acid 1.85 1.91 1.97 1.89
C17:0 Heptadecanoic acid 0.16 0.18 0.24 0.14
Cl17:1 Cis-10 Heptadecanoic acid 0.00 0.16 0.15 0.18
C 18:0 Stearic acid 6.74 6.98 6.34 6.25
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C 18:1t Vaccenic acid 36.64 36.48 35.21 35.78
C 18:2t Linolelaidic acid 4.86 4.78 4.63 4.79
C 18: 2 n6¢ Linoleic acid 0.16 0.19 0.21 0.14
C 18:3n3 a-Linolenic acid 0.34 0.49 0.41 0.31
C 13:3n6 Y-Linolenic acid 0.25 0.29 0.31 0.28
C20:1 Cis-11 Eicosenoic acid 1.14 1.16 1.17 1.11
C20:2 Eicosadienoic acid 0.2 0.23 0.25 0.19
C 20:4n6 Arachidonic acid 1.25 1.08 1.26 1.23
C20:3 Dihomo-y-linolenic acid 0.00 0.00 0.00 0.00
C21:0 Henicosanoic acid 2.26 0.41 0.6 0.58
C22:0 Behenic acid 0.17 0.19 0.21 0.15
C 22:1n9 Erucic acid 0 0 0 0
C22:2 Docosadienoic acid 0 0 0 0
C 22:6n3 Docosahexanoic acid 0 0.0 0.0 0.0
C 23:0 Tricosanoic acid 0.05 0.07 0.09 0.03
C24:0 Lignoceric acid 1.10 1.03 1.21 1.09
C24:1 Nervonic acid 0 0.0 0.0 0.0
Unknown 4.39 0.73 1.04 4.44
Total 100 100 100 100
Samples IRaw meat head portion (%)Raw body portion (%)Raw ventral region(%)Raw tail portion (%)
Saturated fatty acids 53.04 51.77 50.37 46.79
Mono-unsaturated fatty acids 40.7 40.44 40.47 39.83
Poly-unsaturated fatty acids 7.06 7.06 7.07 6.94
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Conclusion

The different portion of Pangasius meat had been
envisioned the fatty acid composition together with
saturated and mono-unsaturated fatty acid from the
Pangasius fillets. Saturated fatty acid extra present inside the
head location evaluate than different quantities. Mono-un-
saturated fatty acid has contained more quantity on the head
region evaluate than other component. Poly-unsaturated
fatty acid is to be discovered in higher amount ventral
element examine than other portions.
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