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Abstract

The small indigenous food fishes are enriched in high quality nutrients. They are cheap sources of high grade protein.
Due to the low price they are reachable to the poor communities and admired by the different classes of people of the
country. Chanda nama is though small but popular food fish in Assam having good consumer preference. Proper
measures must be taken for the better conservation of these fishes. In the present work, we report the nutrient profile
of Chanda nama collected from ponds and wetlands in and around Kokrajhar Assam. The proximate analysis showed
that the contents of moisture, ash, total protein, total carbohydrate and total lipids were 68.12 = 0.06%, 5.59 + 0.02%,
14.86 + 0.04%, 0.33+ 0.04% and 11.09+ 0.07% respectively. The amino acid profile revealed the fair content of
essential amino acid L-histidine (8.36 = 0.05g/100g). The fatty acid profile documented that the fish is having a good
content of palmitic acid (4.49 = 0.01g/100g), oleic acid (1.94 = 0.03g/100g) and stearic acid (1.43 £+ 0.02g/100g) apart
from various others. It was also found that Chanda nama may be a rich source of iron (3.90 = 0.02mg/100g), zinc
(3.18 £ 0.02mg/100g) and calcium (807 + 0.02mg/100g) Phosphorus (2470 + 0.02mg/100g). One of the macro
mineral phosphorous was traced to be the most abundant one (2470 + 0.02mg/100g). The good content of Vitamin A
(378.96 + 0.03ng/100g) was also reported in the present study. In conclusion, C. nama have plethora of nutritive
value.
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It is distributed in Bangladesh, India, Nepal and Pakistan
(Talwar and Jhingran, 1991). It is a favorite food fish in

1. Introduction

Chanda nama (Hamilton, 1822) popularly known as the
Assam. The species inhabits canals, ponds, streams and
flooded rice paddy fields in both fresh and brakish water

and are abundantly found in rainy seasons. Because of

elongate glassy perchlet, is a species of fresh water fish
in the Asiatic glassfish, family Ambassidae, of order
Perciformes, the only species in the genus Chanda. It is
locally referred to as Chanda Mach (Assamese) and Na various ecological changes, the natural habitats of them
Chanda (Bodo) (Chakraborty et al., 2016). C. nama

reaches a maximum overall length of 11cm (4.3 inches)

are degraded and leading to serious declination of its
population (Hossain et al., 2012). The species feeds on
total length?. It is widely consumed by the local mosquito larvae, worms and also eats the scales of other

communities of Kokrajhar district, BTAD, Assam. It is a fishes (Lapidophagy), the species may have potential use

member of a group known as glass fishes (Gupta, 2015). in controlling malaria and parasites. They are harvested

and sold for food in local markets. Recently it has been

reported that these fishes are exported from India to other
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countries as indigenous fish (Gupta, 2015).

Fish plays a vital role for providing high quality protein
in the human diet. Several studies so far, documented the
beneficial effects on health by including fish in a diet.
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Fish protein is easily digestible by adults as well as
infants due to their long muscle fibers. Fishes are
recommended for cardiovascular and other related health
problems (Damsgaard et al., 2006; Mayer et al., 2006;
Dahl et al., 2006; Mozaffarian et al., 2006). Fish muscle
is comprised of moisture, protein and fat as major
nutrients and carbohydrate and vitamins as the minor
components. Fish protein in enriched with good amino
acid composition in desirable requirements for human
consumption. Regular consumption of fish promotes the
defense capacity for protection against invasion of
human pathogens due to the presence of antimicrobial
peptide in the fish food (Ravichandran et al., 2010). All
over the countries fish is well known to be the cheap
source of essential nutrients needed in human diets
(Fawole et al. 2007). Fish meat contains comparatively
low lipids and high water contents in comparison to beef
or chicken and hence appreciated over other white or red
meats (Nestel, 2000). Fish lipids are experimentally
justified to be a rich source of long chain n-3
polyunsaturated fatty acids (LC n-3 PUFA) such as
Eicosapentaenoic acid (EPA) and docosahexacnoic acid
(DHA) which cannot be synthesized by human and must
be obtained from the diet (Alasalvar et al.,, 2002).
Proximate composition is a good indicator of physiology
needed for regular analysis of fisheries (Cui and Wootton
et al., 1988). Fish of different species donot provide the
same nutritional values to their consumers (Soriguer et
al., 1997; Takama et al., 1999). These variations in the
nutritional aspects of different species may be due to
feeding habits, feeding rates, habitats, sex, age, size,
genetic trails and migration (Dawson et al., 1980;
Abdullahi, 2001; Ajah, 2009). Due to the high nutritional
aspects of fishes the fish industries should be carefully
developed for the contribution of it towards alleviation of
food insecurity of the nation (Owaga et al., 2010). This is
achieved by the maximum utilization of the fish species
exploring their nutritional potentiality (Ghelichpour et
al., 2012). To ensure the commercial values of the small
fishes proper investigation of nutritional composition of

them is very important.

The present study had been carried out to estimate the
values of proximate composition, amino acid and fatty
acid profiles of Chanda nama which is widely available
and consumed by different communities of Kokrajhar
district, BTAD, Assam, but is commercially not so much
explored but commonly consumed by the local

communities due to their low cost and excess

availability.
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2. Materials and method

2.1 Sample collection and morphometric analysis

Fresh Chanda nama were collected with proper care
from the water bodies of Kokrajhar. They were
thoroughly cleaned, descaled, degutted and stored frozen
until analysis. The length, breadth and weight of each

species were calculated.
2.1 Proximate composition analysis

The moisture and ash contents of the fish species were
estimated following Directorate General of Health
Services (DGHS) lab manual 6.0 (DGHS, 2005) and the
protein and carbohydrate content were estimated using
the method Indian Standard (IS): 7219:1973 (IS7219,
1973) and IS: 1656-2007 (IS1656, 2007) respectively.
The percentage of total lipid was estimated following
DGHS Lab manual 6.0 (DGHS, 2005).

2.3 Nutritive analyses

Amino acid composition was determined using by
following the method of Ishida et al. (Ishida et al., 1981).
Analysis of Vitamin A and Vitamin D was performed by
using High Performance Liquid Chromatography
(HPLC) according to the method of Chatzimichalakis et
al. (Chatzimichalakis et al., 2004). The Fatty acid profile
was done using Gas Chromatography — Flame Ionization
Detector (GC-FID) according to the method described by
Association of Analytical Communities (AOAC)
(996.06) (AOAC, 2005). The minerals such as Iron,
Zinc, and Calcium were estimated by using UV- Visible
Spectrophotometer, Atomic Absorption Spectroscopy
(AAS), according to the method of (QA.16.5.2).
Phosphorus was estimated by using UV-visible
spectrophotometer, AAS following the method of IS:

14828:2000 (IS14828, 2000).
3. Results and Discussion

The morphometric analysis of Chanda nama including
the length, breadth and weight was found to be 70.10
mm, 5.40 mm and 6.07 g respectively. Our results are in
accordance with the previous report where the maximum

length attained by this species is recorded to be 110 mm®.

The proximate composition of this fish species was
determined. In this study moisture, carbohydrate, lipid,
protein and ash content of the fish species was 68.12 +
0.06%, 0.33 + 0.04%, 11.09 + 0.07%, 14.86 £ 0.04% and
5.59 £ 0.02% respectively. The result shows that the
studied fish species is rich in protein and also fair content
of crude lipid. The high content of moisture is attributed
to the fact that the major component of fish muscle is
moisture (Mazumder et al., 2008). The present findings



éhakraborty etal.

Int. J. Fund. Appl. Sci. Vol. 7, No. 3 (2018) 01-06

Intensity { -
250000 -
s
=]
200000 S s 2
. R :
) 8 g £ a3
150000 %% 1 S i
5 2 FI[BE §5%, E93s 3%
1 s S s3|fm iig.d8ag iRl -
= T 3% (Mg 585255080 CE 1 =
& s 3§ BE| 88 3822§ SBIENESE S ©
100000° | _-g 8 2 g el 2 2°§%§ §9 2 §%§§§§ =
i s = g E'g £ 533 §§§ gﬁg‘g’_ b4 §
] § 2 3 58 %é— 288 %i
e £ = il 55 - =92 w
50000 '§ IREHE: £ s.g:ﬂiigza E
] S 3 == I= 32358328583 8
= B s Frosacoinns 4 ]
3 P X N Ben S oo
0
v o T — 7 T o Yo b
0 10 20 3 0
Q,

Figure I: GC-MS Chromatogram of Fatty acids in Chanda nama

Table I: Shows the fatty acid profile of Chanda nama

Fatty Acids Content (g 100g™)

Butyric acid <0.1
Caproic acid <0.1
Caprylic acid <0.1
Capric acid <0.1
Undecanoic acid <0.1
Lauric acid <0.1
Tridecanoic acid 0.12+0.05
Myristic acid 0.78 £0.04
Myristoleic acid <0.1
Pentadecanoic acid 0.52 +0.03
Cis-10-Pentadecanoic acid <0.1
Palmitic acid 4.49 +0.01
Cis-10-Heptadecanoic acid <0.1
Stearic acid 1.43£0.02
Oleic acid 1.94 +£0.03
Elaidic acid 0.13+0.02
Linoleic acid <0.1
Linolelaidic acid <0.1
Arachidic acid <0.1
Cis-11,14-Eicosatrienoic acid <0.1
Cis-8,11,14-Eicosatrienoic acid <0.1
Cis-11,14,17-Eicosatrienoicacid <0.1
Arachidonic acid <0.1
Cis-5,8,11,14,17- <0.1
Eicosapentaenoic acid

Haneicosanoic acid <0.1
Behenic acid <0.1
Erucic acid <0.1
Cis-13,16-Docosadienoic acid <0.1
Cis-4,7,10,13,13,16,19- <0.1
Docosahexaenoic acid

Tricosanoic acid <0.1
Lignoceric acid <0.1
Palmitoleic acid 0.67+0.02
Gamma-Linolenic acid <0.1
Alpha-Linolenic acid <0.1
Heptadecanoic acid 0.44 +0.01
Cis-11-Eicosenoic acid <0.1
Nervonic acid <0.1

state that the low ash content might be due to lesser
amount of skeleton in small indigenous Chanda nama.
Similar values were observed in Chanda nama of
Bangladesh (Mazumder et al., 2008) and Puntius
sophore (Mahanty et al., 2014).

Lipids and fatty acids have significant role in membrane
biochemistry and have a direct impact on nutrient
assimilation transport and also in osmoregulation. The
values of nutrients may alter by the variation of species
and habit (Conner , 1996; Czesny et al., 2000).

Altogether 37 different types of fatty acids were
recognized in muscle tissues of Chanda nama (Figure 1,
Table I). The data have been expressed in g/100g. Of
which, it was inferred from the study that the principal
fatty acid in this fish species were palmitic acid (4.49 +
0.01g/100g) followed by Oleic acid (1.94 + 0.03g/100g)
and stearic acid (1.43 £ 0.02g/100g). Apart from these
eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA) were also reported. Both EPA and DHA have
been already established to have pharmaceutical
importance and thus helps in reducing hypertension,
cancer, rheumatoid arthritis, coronary heart diseases
(Davis and Kris-Etherton, 2003; Johnson and Schaefer,
2006).

Traditionally the amino acids are classified as essential,
non-essential and conditionally essential (Wu, 2010).
Recently, another group of amino acids termed as
functional amino acid has been proposed (Wu, 2013).
This group of amino acids helps in prevention and
treatment of various metabolic disorders. In this study
the amino acid profiling was done (Figure II) and the
result was tabulated in table II. All the 20 essential and
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Figure II: HPLC Chromatogram of amino acids in Chanda nama

Table II: Shows the amino acid profile of Chanda

Amino acids Content (g 100g™)

L-Alanine 1.34 +£0.01
L-Arginine 0.16 £0.02
L-Asparagine 1.06 £0.04
L-Aspartic acid 0.08+0.01
L-Cystine <0.05

L-Glutamic acid 0.28 £ 0.06
L-Glutamine <0.05

L-Glycine <0.05

L-Proline 0.20+0.01
L-Serine 0.65+0.04
L-Tyrosine 0.33£0.02
L-Histidine 8.36 +0.05
L-Isoleucine 0.47£0.01
L-Leucine 0.29+£0.04
L-Lysine <0.05

L-Methionine 1.15+£0.04
L-Phenylalanine 0.10+0.01
L-Threonine <0.05

L-Tryptophan 0.37+0.01
L-Valine 0.39+0.03

Table II1: Minerals and vitamin contents of Chanda nama

Test parameters Results

Minerals (mg 100g™)

Iron 3.90 +0.02
Zinc 3.18+£0.02
Phosphorus 2470.00 £ 0.02
Calcium 807.93 +0.03
Vitamins (ug 100g™)

Vitamin A 378.96 + 0.03
Vitamin D <5.0
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non-essential amino acids were reported to be present in
Chanda nama. The fish species was reported to be rich in
the essential amino acid, L-Histidine (8.36 + 0.05g/100g)
followed by L —Alanine (1.34 + 0.01g/100g), L-
Methionine (1.15 £+ 0.04g/100g) and L-Asparagine (1.06
+ 0.04g/100g). The essential amino acid, Histidine is
important for histamine biosynthesis. Histidine is the
metalloprotein which plays several roles in protein
interaction (Liao et al., 2013). Apart from this, histidine
help in removing heavy metals from body and are also
required for growth and repair of tissue (Mahanty et al.,
2014). The rich content of histidine has already been
reported in several small indigenous fishes (Mahanty et
al., 2014). Methionine is used for treating a number of
diseases and disorder apart from being hetatoprotective
and improving wound healing (Mischoulon and Fava,
2002).

Though required in very trace amount, minerals plays a
vital role in maintain homeostasis inside human body.
Selected minerals analyzed are tabulated in table III.
Two macrominerals (calcium and phosphorous) and two
microminerals (iron and zinc) were detected in Chanda
nama. The calcium and phosphorous content of C. nama
were 807.93 + 0.03mg/100g and 2470 + 0.02mg/100g
respectively. The small fishes are good sources of both
the analysed macrominerals since they are eaten with
their bones (Roos et al., 2007) and C. nama is no
exception. This fish species was found to be nutritionally
rich with zinc (3.18 = 0.02mg/100g) and iron (3.90 +
0.02mg/100g). Iron form the major constituent of
haemoglobin in the erythrocytes which is responsible for
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carrying oxygen to different parts of the body. Iron is
associated with effective immuno-competence of the
body and its deficiency might lead to increased risk of
infection (Mahanty et al.,, 2014). Zinc is mainly an
intracellular microelement required for wound healing. It
also enhances cell growth and division, besides being an
essential component of several enzymes (Mahanty et al.,
2014). The mineral profile indicates that C. nama is rich

source of phosphorous, calcium, iron and zinc.

Vitamin A and vitamin D profile of Chanda nama is
presented in table 3. Vitamin A and vitamin D content
was found to be 378.96 £ 0.03ng/100g and <0.5 pg/100g
in C. nama. Vitamin A which is associated with the bone
growth and normal vision is thought to be more readily
available to the body from fish compared to plant source
(Mohanty et al., 2012). Vitamin A content was found to
be 378.96 + 0.03ug/100g in C. nama and that of vitamin
D was <0.5 pg/100g. Vitamin D not only plays a role in
immune function but also possesses curative properties

of various chronic diseases (Holick, 2007).
4. Conclusion

Chanda nama is too small in size to be highlighted for
commercial exploration. But the fish is commonly
consumed by the different communities of the country
specially the north east part of India. The present
investigation shows that Chanda nama so far the
nutritional value is concerned, it is not less than any
other larger carp species. It is concluded that the studied
fish species may show excellence in the nutritional
upliftment of the local peoples when included in the
regular diet.
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