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Profile of Lipid and Antioxidant Activity Lipids Extracted
from Pangasius Pangasius: Complementary Analysis

ABSTRACT

Extraction of lipids from Pangasius Pangasius employed a unique simple route, such as the
solvent extraction method, which is better useful for extract lipids from fish, cost effective and
comparatively easier than others process where ethanol is a diluent and chloroform acts as a
solvent. The prime objective of this manuscript is to determine the chemical composition and
antioxidant activity of lipids from Pangasius Pangasius. The chemical composition
determination by Gas Chromatography Mass Spectrometry (GC-MS). The most abundant lipid
components were Dodecanoic acid 1,2,3 Propanetriyl ester 86.67 % found in GC-MS which have
strong bactericidal properties. It is utilized as an algal and plant metabolite and possesses
antimicrobial qualities. For determination of the antioxidant activity, the Ultraviolet-Visible
Spectrometer (UV) was introduced. The degree of hydrolysis, DPPH (2,2-diphenyl-1-
picrylhydrazyl) radical scavenging activity the antioxidant activity can be estimated. The control
value of the UV is 1.297 a. u. and the absorption value by sample minimum value is 1.168 a. u.
and the maximum value is 1.208 a. u. The inhibition rate maximum of 0.0995 % and a minimum

of 0.0686 % by the human body. The absorption of UV light by the sample is near the control




value which indicates lipids contain a little percentage of antioxidant activity. The sample
contains a small percentage of 0.33 of L (+) ascorbic acid 2,6 di-hexa-decanoate which is an
antioxidant agent that reduces free radicals in the human body. This outcome highlighted its
possibility as an origin of bioactive chemicals and expanded our knowledge of its nutritive and

therapeutic properties.
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1. Introduction

Fish is an invaluable source of vital vitamins essential for the proper functioning of the human
body [1]. Fish liver oil, in particular, is an extraordinary reservoir of vitamins A and D where
Vitamin A maintains healthy skin and promotes bone development and vitamin D plays a pivotal
role strength of teeth and bones [1]. It is noteworthy that oily fish, in particular, constitute an
excellent source of vitamin D [1]. A large number of peptides produced from hydrolyzed dietary
proteins have antioxidative properties [2]. Antioxidative action has been observed for fish
protein hydrolysates, such as skin gelatin hydrolysate from Alaska Pollack [2], yellowfin sole [3]
and phytochemicals [4]. Hydrolyzed fish protein may also be a promising source of anticancer
peptides [5], angiotensin I-converting enzyme (ACE) inhibitors [6], an anti-anemia drug [7] and
a component of microbial growth media [8] considering preliminary evidence. On the other
hand, not much is known about the antioxidative properties of collagen peptides derived from
pangasius pangasius or striped catfish [9]. The pangasius hypophthalmus fish is a popular food
source because it is rich in nutrients, including fat, protein, vitamins and minerals, all of which
have a substantial positive impact on human health [9]. Pangasius boasts minerals, vitamins A,
B, and E, and these antioxidants efficiently reduce oxidative stress [9]. Dietary sources of
pangasius hypophthalmus fish include vitamins and minerals that function as antioxidants,

thereby mitigating the effects of oxidative stress [10,23]. Pangasius hypophthalmus oil's omega-




3 content improves zinc transfer to the cell membrane which assists in regulating insulin, slows
down its breakdown, and improves insulin sensitivity [10]. In food preparation items, gelatin can
be utilized as a stabilizer and emulsifier. Ethical and theological arguments have shown that fish
gelatin is a more efficient substitute for animal gelatin [11]. Usually, freshwater fish are utilized
as a source of fresh gelatin [11]. However, numerous investigations have demonstrated that after
the edible portions of some freshwater fish are removed, a significant amount of by-product
remains [12]. High gelatin yields are therefore anticipated from fish such as tilapia [12], Nile
perch [13] and striped catfish (Pangasius sutchi fowler) [14]. Gelatin extraction and the
characterization of several freshwater fish as substitute sources of gelatin revealed that the
gelatin derived from pangasius pangasius catfish had the best rheological characteristics when
compared to the other fish [14,23]. Its characteristics include a total amino acid content, a
melting point of 32.0 °C, a gelling temperature of 12.0 °C, a melting strength of 273.58 g and a
viscosity of 36.5 cP [14,26]. The lipids extracted from Pangasius pangasius and Pangasius
sutchi have undergone nutrient content analysis. The fishes' specific gravity, refractive index and
viscosity coefficient were recorded at 0.97 + 0.01 and 0.94 + 0.02 (at 30.0 °C), 4.88 + 0.25 and
549 + 0.30 (at 30.0 °C), and 448.96 + 2.5 and 421.76 + 2.1, respectively. Chemical
characterization of the lipids in both fish species has yielded significant results [14,23,26].
Furthermore, P. pangasius and P. sutchi have demonstrated carbohydrate, protein, cholesterol
and lipid contents of 1.89 + 0.35 % and 0.75 + 0.11 %, 35.0 + 2.1 % and 38.37 + 2.5 %, 17.46
1.15 % and 13.79 + 0.37 % and 10.01 £ 1.11 % and 6.16 + 0.54 %, respectively. Adequate levels
of humidity, solids and cinder percentages were discovered. Furthermore, P. pangasius's mineral
levels such as calcium, phosphorus and zinc were inferior, while iron levels were greater than
those of P. sutchi [15,25]. The fatty acid compositions of P. pangasius and P. sutchi consisted
amount of lauric acid 13.36 and 4.26 %, palmitic acid 26.15 and 29.32 %, oleic acid 46.07 and

59.16 % and stearic acid 14.40 and 7.24 % correspondingly [15]. Additionally, consuming



pangasius fish provides a rich source of essential proteins which are crucial for combating
protein insufficiency. In contrast to other fish, pangasius is economically viable and offers a
higher concentration of protein and beneficial cholesterol [16]. In Bangladesh, two distinct
varieties of the revered Pangas fish can be discovered- the first being the cultivated Pangas and
the latter being the natural Pangas that thrive in the rivers [25]. While the former is raised in
household-installed tanks and ponds, the latter is preferred by the majority of the population
owing to its delectable taste [16]. However, as a result of its scarce availability, the natural river

pangasius catfish comes with a hefty price tag.

Freshwater catfish or Sperata aor are highly preferred by consumers and make a substantial
contribution to the production of fisheries in tropical rivers [16]. Nutritional profiles of pangasius
catfish, both wild (Pangasius pangasius) and farmed (Pangasius hypophthalmus) were gathered
from several river and culture pond sources in Bangladesh [17]. The indigenous Pangas exhibited
an elevated protein content of 26.06 + 1.27 % and fat content of 14.79 + 2.47 %, in contrast to
the hybrid Pangas which demonstrated a protein content of 23.18+2.11 % and a fat content of
11.11+1.75 % [18]. It has been stated that the muscles of farmed pangasius are exported to more
than 80.0 nations worldwide, including the US, Germany and the Netherlands where frozen
fillets devoid of skin and bone are much sought after [19]. The fillets exhibited elevated moisture
levels ranging from 80.0 % to 85.0 % coupled with diminished protein levels ranging from 12.60
% to 15.60 % and lipid levels hovering between 1.10 % and 3.00 % [20,26]. A study was
designed to ascertain the proximate composition of fatty acids, amino acids and mineral contents
of frozen fillets from Pangasius catfish (Pangasius hypophthalmus) imported to Poland,
Germany and Ukraine to establish the nutritional composition of these fish [21]. One of
Vietnam's primary seafood products is Pangasius and it was studied more than 1.3 million tonnes

cultivated in 2018 [22]. However, due to its superior taste compared to farmed pangasius and the



wild pangasius (Pangasius pangasius) species of riverine catfish is in high demand locally [24].
Due to high consumption with chip cost and for this point of the study chemical composition and
antioxidant activity of lipids from Pangasius pangasius profiling is the prime object of this

manuscript.

2.0 Materials and Methods

2.1 Materials

The DPPH (2,2-diphenyl-1-picrylhydrazyl), ethanol and chloroform were procured from Sigma-
Aldrich, Germany and DI water was collected from the ACCE Lab plant. The Pangasius

Pangasius was also collected from the local market Sheikhpara, Jhenaidah -7300, Bangladesh.
2.2 Methodology Selection for this study

There are some previous methodologies by which researchers extract lipids from Pangasius

Pangasius.

a. First method:

To estimate total lipids, the Pangus fish (P. pangusius) was caught. The Bligh and Dyer method
called for the use of a 2:1 v/v mixture of methanol and chloroform. A 500 ml volumetric flask
was filled with 50.0 g of the fish after it had been weighed out. Then chloroform-methanol
combination was added and thoroughly mixed. It was kept overnight at room temperature. After
three layers were visible. Chloroform's transparent bottom layer held everything the lipids, a
thick, paste-like surface, and a colored aqueous layer of methanol that contained only water-
soluble material [27]. After discarding the methanol layer, the lower layer was meticulously
extracted. The organic layer from each extraction process was carefully evaporated.

Additionally, it was mentioned that the sample should be shielded from light by being covered



with dark papers. This resulted from the polymerization and breakdown of some lipids upon

exposure to light and air [27].

b. The second method: Extraction of Fat Fish:

The Soxhlet method was used to calculate the fish's fat content, and the steps involved were as

follows:

After being crushed (ideally dry and passing 40 mesh), the samples were weighed. As 50.0 g and
placed in a paper-lead Soxhlet extraction tube. Water for cooling passed via the condenser for
five hours, and a test tube filled with 100 ml of diethyl ether solvent was placed on a Soxhlet
distillation apparatus. then carried out eight repetitions till the unused sample weight reached 400
g. Each sample repetition received 50 ml of diethyl ether for the second and subsequent times.
Fat that has been extracted from the soxhlet and dried in an oven set to 600C for two hours is

mixed with diethyl ether. After that, it was chilled for half an hour in a desiccator [26].

Separation of Phospholipids Crude Extract of Total Lipid by Dissolution:

Chloroform was used to remove the total lipid that was produced from the extraction process
40 millilitres of chloroform were used to extract 10 grammes of total lipid. Centrifugation was
used to separate a non-polar lipid and a chloroform-soluble fraction at 5000.0 rpm for ten
minutes. removed from the insoluble portion of a polar lipid. To separate the soluble and
insoluble fractions, the soluble fraction was centrifuged after being dried with nitrogen and re-
extracted using chloroform[26]. polar lipid's insoluble fraction and combined with the initial
extraction's insoluble fraction. Additionally, the polar phospholipid was dissolved in methanol to
extract the chloroform insoluble fraction. Centrifugation was used to separate the insoluble

fraction for ten minutes at 5000 rpm. Drying the soluble fraction is allowed [28].

The two procedures mentioned above are used to extract lipids from Pangasius.



2.2.1 Sample Preparation from Pangasius Pangasius

The lipids of Pangasius Pangasius can be extracted by solvent extraction process [26,27]. In the
solvent extraction process, the collected pangas fish were cut into small pieces and then the small
pieces of fish were cleaned with water and DI water. After cleaning the fish sample, it was

ground in a hand-grinding machine.

2.2.2 Lipid Extraction Process

From the groundfish sample, 20.00 grams of mesh fish sample is taken in a bucket and then the
750.00 ml of chloroform and 250.00 ml of ethanol are taken in that bucket to maintain 3:1 (v/v).
Then the chloroform, mesh fish sample and ethanol are mixed well [26-28]. Then the total
mixture is divided into four conical flasks in the same equivalent ratio. Then the all-conical flask
is shaken well by an orbital shaker (RJH5005, Richard James Hilfiger, UK). The speed of the

shaking should be 300.00 rpm maximized.
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Fig. 1. Preparation route of lipid sample from Pangasius Pangasius.



The shaking process is continued for 20.0 hours for complete extraction. Then the well shake is
kept quiet for two hours for complete separation of chloroform and ethanol layer [26,27]. The
chloroform layer contains the lipid of Pangasius Pangasius. Then the two layers are separated by
a separating funnel. The ethanol layer is collected in a bucket and another chloroform layer is
collected in a beaker. Then the chloroform layer evaporated by nature in the shade. In the
evaporation process, the extra heat or sun rays cannot be used because the fat can be broken.
After the complete evaporation, the lipids of pangas appear [26-27]. The route is illustrated in

Fig. 1.

2.2.3 Analytical Techniques

Gas Chromatography-Mass Spectrometry (GC-MS) and Ultraviolet-Visible Spectrometry
Analysis were conducted for this study. The lipid sample is collected in a refrigerator for analysis
of chemical composition by GC-MS (Gas Chromatography-Mass Spectrometry) and antioxidant

test by UV (Ultraviolet-Visible Spectrometry ).

3.0 Characterization

3.1 Gas Chromatography Mass Spectrometry (GC-MS) Analysis

GC-MS analysis was carried out with Clarus ® 690 gas chromatograph (PerkinElmer, CA, USA)
using a column (Elite-35, 30m length, 0.25 mm diameter, 0.25 um thickness of film) and it was
equipped with Clarus ® SQ 8 C mass spectrophotometry (PerkinElmer, CA, USA). 1.0 uL
sample was injected (split less mode) and pure Helium (He) 99.99 % was used as a carrier gas at
a constant flow rate (1.0 mL/min) of 40.0 mins runtime. The sample was analyzed in EI (electron
ionization) mode at high energy at 70.0 eV. Though inlet temperature was constant at 280.0 °C,
column oven temperature was set at 60.0 °C (for 0.0 min), raised at 5.0 °C per minute to 240.0
°C and held for 4.0 mins. The sample compounds were identified by comparing them to the

National Institute of Standards and Technology (NIST) database [27].



3.2 Ultraviolet-Visible Spectrometry Analysis

The antioxidant test can be done by the DPPH (2,2-diphenyl-1-picrylhydrazyl) radical
scavenging activity method [28]. Various concentration of the sample was prepared with DPPH
such as 25.0 ul, 50.0 pl, 100.0 pl, 150.0 pl, 200.0 pl, 250.0 wl, 300.0 ul. The concentration of the
blank sample was sorbed in a fixed wavelength at 517.0 nm. The Ultra violate light is absorbed
by the lipid sample which estimates the antioxidant activity of the lipid sample. The antioxidant

activity can be estimated by the inhibition of free radicals [28].

Inhibition rate (%) = {(blank absorbance - sample absorbance)/ blank absorbance}x 100%

Where blank is the absorbance of the control reaction which contains all reagents except the test

compound. Sample absorbance containing test compound.

4.0 Result and Discussion

4.1. Chemical composition of lipid from Pangasius Pangasius

Pangasius Pangasius lipids are grey colour solid fat substances. Initially, during the extraction
process, it forms a transparent liquid but after evaporation, it forms a solid grey colour. The
identified compounds by GC-MS, according to their retention time in the column, the result is

shown in Table 1.

Table 1. Chemical composition of the extracts from the sample of Pangasius Pangasius

Serial Retention Compounds Molecular ~ Molecular Area

No. time (RT) Weight Formula (%)

1 7.44 propionic acid, 4-hydroxy-3- 174.0 C9H1803 0.02
hexyl ester

2 21.73  benzoic acid,4,4- (1,2-dioxo-1,2- 326.0 C18H140¢ 0.05




ethanediyl) bis-dimethyl ester

3 21.95  propanoic acid, 2-methyl,2- 216.0 C12H2404 0.09
(hydroxymethyl)-1-propyl butyl
ester

4 24.64  diethyl phthalate 222.0 C12H1404 0.02

5 28.27  Hepta cosanoic acid, 25-methyl, 438.0 C29Hs802 0.02
methy! ester

6 29.69  |-(+)-ascorbic acid 2,6-dihexa 652.0 C3sHesOs 0.33
decanoate

7 33.19  bis(2-ethylhexyl) 390.0 C24H3804 12.37
phthalate

8 37.36  dodecanoic acid,1,2,3- 638.0 C39H7406 86.67

propanetriyl ester

In GC-MS analysis, twenty-four (24.0) compounds were identified from the sample. The

bioactive compounds identified from the sample were represented by their retention time (RT),

molecular formula, molecular weight and peak area (%) in Table 1 and Fig. 2. represent the

distinct GC-MS chromatogram. This chromatogram representation of the vertical line indicates

the peak area, where the chemical compound can be identified compared with the National

Institute of Standards and Technology (NIST) database. The horizontal line represented the

retention time in minutes. The samples were run in the column for 40.0 minutes the sample was

analyzed in electron ionization mode at high energy at 70.0 ev. The different peaks are formed at

different retention times which represent the different chemical compositions.
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Fig. 2. Retention time vs area curve from GC-MS.

First times, we observed propionic acid, 4-hydroxy-3-hexyl ester at the 7.44 retention time. It’s
useful in the food industry for the preservation of foods such as it is used to inhibit bacterial
growth and used as a preservative for food [29]. Benzoic acid,4,4- (1,2-dioxo-1,2-ethanediyl)
bis-dimethyl ester has an antimicrobial property which is beneficial for food and beverages and
strong antibacterial property at pH 2.5 to 4.0 [30]. Propanoic acid, 2-methyl,2-(hydroxymethyl)-
1-propylbutyl ester known as methyl ethyl ketone peroxide acts as a strong oxidizing agent [31].
It’s also used in the curing of unsaturated polymer resin as a catalyst. Effect of diethyl phthalate
use in plastic and personal care products. It also has a hazardous property [31]. It causes male
reproductive, female reproductive, liver and kidney damage and causes cancer [31]. Hepta
cosanoic acid, 25-methyl, methyl ester a long-chain fatty acid. It is an energy source, structure
source for cell membranes and also signalling molecules [31]. L () ascorbic acid 2,6-
dihexadecanoate has an antioxidant property, it is also used for the reduction of free radicals
from the human body. It also possesses antibacterial, antitumor and wound-healing properties. It

is used for various pathogenic diseases [32].



Bis-2-Ethylhexyl is a plasticizer, it is intended use of food contact application. But it also has
some side effects that cause cancer [33,25], birth defects or other reproductive harm [33]. It also
interferes hormone system. Dodecanoic acid,1,2,3-propanetriyl ester is also known as glyceryl
laurate [33]. It is used as an emulsifier, stabilizer, and also flavoring agent. It has also an
antimicrobial property which extends the shelf life of products [33]. The major component from
the extract is Dodecanoic acid, 1,2,3-Propanetriyl Ester at 86.67%, the second percentage from
the extract is Bis-2-Ethylhexyl Phthalate 12.37% and the third is () Ascorbic acid 2,6-Dihexa
decanoate at 0.33 %. The GC-MS is used for the identification of various chemical compound
and their percentages. In the analysis of the chemical composition of lipids which are extracted
from Pangasius Pangasius . We use the GC-MS, here we found 24.0 bioactive chemical

compounds.

4.2. Antioxidant Properties Analysis

The degree of hydrolysis could be estimated by DPPH radical which are require for the
estimation of antioxidants. The lipids extracted from Pangasius fish contain little antioxidant
power. DPPH Radical Scavenging Activity is expressed where DPPH is widely acceptable for
the determination of free radical scavenging activities of antioxidants [34]. The DPPH radical’s
reduction capacity can be determined by an absorbance of 517.0 nm induced by antioxidants.
The increasing of ultra-violet light with concentration indicates the increasing antioxidant
property of this compound. However, during analysis of this compound, the absorption rate had
been decreased with concentration. So, the compound has less antioxidant properties. The UV
visible spectrum analysis concentration vs absorbance [35-49] of Pangasius Pangasius extracts

is shown in Fig. 3.
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Fig. 3. The UV visible spectrum analysis concentration vs absorbance of Pangasius Pangasius

extracts.

The absorbance capacity of the lipid sample is shown in Fig. 3. It expressed that the increasing
the concentration of 25.0 pl to 300.0 pl the absorbance decreased from 1.208 a.u. to 1.168 a.u.
respectively. So, the low absorbance indicates that antioxidant properties are decreased

expressed in Table 2.

Table 2. Absorption of ultra violates light by the extract from Pangasius Pangasius.

Observation  Concentration (ul) Absorption of UV light (a.u)

number
1 25.0 1.208
2 50.0 1.202
3 100.0 1.196
4 150.0 1.192
5 200.0 1.186
6 250.0 1.181
7 300.0 1.168
8 Control value 1.297




The exact antioxidant properties are illustrated by the inhibition rate which accumulated in Table

3. So, by calculating the inhibition rate, we can determine of antioxidant activity of the sample.

Inhibition rate (1) %= {1-(A) sample /(A) control}*100

Here, A= absorption and I= inhibition rate

From the above equation, the inhibition rate is determined. If the inhibition rate increases with
concentration indicates the absorption rate decreases. If the inhibition rate increases the

antioxidant property of the compound also decreases.

Table 3. Free radical scavenging activity (DPPH) of lipids from Pangasius Pangasius.

Observation Concentration (ul) Inhibition rate (%)
Number
1 25.0 0.0686
2 50.0 0.0732
3 100.0 0.0778
4 150.0 0.0809
5 200.0 0.0856
6 250.0 0.0894
7 300.0 0.0995
8 Control value 0.0000

Table 3 shows that the concentration increased from 25.0 ul to 300.0 pl. The inhibition rate
increased from 0.0686 to 0.0995 % respectively. So, the high-concentration antioxidant
properties of the extracts decreased and with the low-concentration, the low inhibition rate of the
antioxidant properties of the extracts increased. The crystallographic details analysis [50-70]
were employed its symmetry and orientation. For the purpose of estimation of antioxidant power
used UV-spectrometry. Here we use DPPH radical which is a common reagent to determination
of the degree of hydrolysis or antioxidant power. Here we found the lipids sample contain small

amount of antioxidant properties.



4.3 Research Gap ldentification and Aim of This Research

The research explored for the behinds of prospect were depicted in below mentioned.

Table 4: Research Gap Identification and aim

Gap identification and

Study Status The outcome of the Research Reference
development study
In the previous research, they
worked with Pangasius fish bone
and skin collagen with papain
enzyme. The result of collagen
Previous peptide hydrolysed from fish skin Previous studies erre. not [12, 26-
research had a greater reduction power able to show the antioxidant 28]
activity (0.817) than the collagen power in Pangasius fish
peptide hydrolysed from fish bone
(0.788). They also demonstrated
carbohydrate, protein, cholesterol
and lipid contents etc.
In the present study, we worked
with the lipids which was extracted
from Pangasius. And the result is
the lipids also contain small amount
of antioxidant power. The maximum The present study is able to
inhibition rate is 0.0995 % and the identify the antioxidant
minimum of 0.0686 % by the power of the studied fish
human body. We also determine the sample. The sample contains
Present chemical composition of the lipids a small percentage of 0.33 of This
research from  Pangasius. The higher L (+) ascorbic acid 2,6 di- study

percentages of Dodecanoic acid
1,2,3 Propanetriyl ester 86.67 %
found in GC-MS. preparations such
as makeup, lotions & creams,
deodorants, and sunscreen and
suntan preparations all include the
chemical molecule dodecanoic acid,
1,2,3-propanetriyl ester.

hexa-decanoate which is an
antioxidant  agent  that
reduces free radicals in the
human body.

5.0 Conclusion

Lipids from Pangasius Pangasius, twenty-four (24.0) bioactive chemical compounds were

identified by GC-MS. The first major compound is Dodecanoic Acid, 1,2,3-Propanetriyl Ester



86.67 % is a strong antibacterial agent and also a plant metabolite. It is used in soaps and
cosmetics. The second major compound is Bis (2-Ethylhexyl) Phthalate 12.37 % which is a
plasticizer for resins, in pesticides and as a solvent for ink. The third is L (+) Ascorbic acid 2,6-
Dihexa decanoate observed at 0.33 %. Ascorbic acid is helpful for wound healing cells of the
human or animal body, to increase the absorption of iron from plant foods and to support the
immune system. It works as an antioxidant to protect cells against free radicals. The overall
findings of this study could be useful for Pangasius Pangasius. Thus, Pangasius Pangasius
chemical compounds contain little percentage of antioxidants and are more anti-bacterial and
pharmaceutical functions. The chemical constituent and antioxidant properties of lipids isolated
from the popular freshwater fish named Pangasius pangasius are clearly clarified in this study.
This outcome highlighted its possibility as an origin of bioactive chemicals and expanded our
knowledge of its nutritive and therapeutic properties. This identical investigation is important
for scientific researchers because it emphasizes the role of Pangasius lipids in encouraging
research on organic antioxidants and the sustainable use of aquatic ecosystems, while also
opening up new possibilities for their use in food products and nutraceuticals that improve

health.
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