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Abstract: This part of the current study concerned with the growth analysis of the major biochemical elements
in C. filosa (Crustacea: Amphipoda) reared in the laboratory aiming to indicate its nutritional value as life feed,
the results clear that adults individuals, which has been breeding in the laboratory and also juvenile's, Contain
high levels of total protein, total lipid, than individuals collected from the field, while total sugar ratio was in
the field is higher than individuals in the laboratory. The main reason that its nutrition through different species
of microalgae which contain high ratio of nutritional value. In adult cultured the highest value of essential than
value nonessential of amino acids but The culture of juvenile's the highest value of nonessential than value of
essential amino acids.

The level of polyunsaturated fatty acids (n-6 PUFA) in adult cultured and juvenile's culture (0.69 mg/g) higher
than field sample (0.50 mg/g),and The total level of saturated fatty acids (SFA) in cultured adult is (105.61
mg/g) higher than culture juvenile's (99.17 mg/g) and field sample (15.98 mg/g)
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1. INTRODUCTION

The availability of appropriate and economical feed is one of the most important factors in
aquaculture (Chen & Long, 1991). As aquaculture developed, live feed has often been a bottleneck in
the larviculture of many species of fish and shellfish, especially at times when upscaling from
laboratory and pilot trials to large industrial units (Stettrup & McEvoy, 2003).

Amphipods (gammarids and caprellids) are among the most adaptable species in the world (Woods,
2009). Ampithoids are shallow-water tropical to temperate herbivorous amphipods found around the
world. Previous

To this study 42 ampithoid species were known from Australia (Just 2002; Lowry & Stoddart 2003;
Peart 2004; Peart 2006; Peart 2007a) we report 19 species in five genera from the Great Barrier Reef
and increase the Australian ampithoid fauna to 49 species. About 75% of the 19 Great Barrier Reef
ampithoid species,

Cymadusa filosa sensu lato has been reported many times from various localities and by many
authors. (Barnard and Karaman 1991) categorized it as a pantropical species. There are records of this
species from the Mediterranean Sea, the Atlantic coast of Africa, the east and west coast of South
Africa, Madagascar, the Seychelles, the Red Sea, Sokotra, India, Hawaii, New Caledonia, the east and
west coast of Australia, and Brazil. The taxonomic status of Cymadusa filosa sensu lato is in a state of
confusion and misinterpretation.

a complete replacement of the marine resources for feed in mariculture is unlikely because most cold
blooded animals suitable for mariculture depend on dietary long-chain highly unsaturated fatty acids
(HUFA, with >3 double bonds and >20 carbon chain length), and most freshwater and brackish
species required generally less HUFA in their diets than carnivore marine fish (Glencross, 2009 and
Tocher 2010). (Guerra-Garcia et al., 2004) of the fatty acid composition of nine caprellid species from
the Strait of Gibraltar represents the most comprehensive study to date. They found caprellids to
contain relatively high levels of polyunsaturated fatty acids (up to 50% of all fatty acids) particularly
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EPA and DHA; the saturate palmitic acid, 16:0, and the monounsaturated oleic acid, 18:1n—9 were
other major fatty acids. Overall, fatty acids were similar in all species,

(Shaban 2012) The analysis of the composition of Caprella mutica from Caprellidea collected from
the field Oregon State, USA. In the marina was slightly higher total protein and of cultured samples
less content averaged dry weight in the cultured sample.

(Sushchik et al., 2003) emphasized that PUFA content is only one aspect for an estimation of the food
quality. The high level of total phenolic and flavonoid indicated high antioxidant activities
(Ghasemzadeh et al., 2010).

This amino acid is important as a stress response indicator (Leroy et al., 2010) and plays a crucial role
in managing oxidative stress (Matés et al., 2002). Amino acids are essential for several functions
including energy production, osmoregulation and muscle growth (Karanova and Andreev, 2010)

The aim of the study the biochemical composition for individuals from field sample, Culture (adult,
juveniles) for analyses such as total sugar, Total protein, and Total lipid, Total phenolics, Total
flavanoids, amino acids composition, Fatty acid to explain the nutritional value Interesting rearing
gammaridea amphipods species C. filose

2. MATERIALS AND METHODS
2.1.Collection of Sample

Field samples from amphipod species Cymadusa filosa Savigny, (1816) were collected from the
coastal zone the National Institute of Oceanography and Fisheries (NIOF) (27° 17' 09 N, 33° 46' 07 E)
in Hurghada - Red Sea figure (1) were collected and separated from marine algae. As for the samples
adult cultured, and was reared in the laboratory and feed with different types of micro-algae
Nannochloropsis sp, Tetraselmis sp, as for the juveniles culture samples, Hatched in a laboratory and
feed with different types of micro-algae.

Laboratory experiment was in the summer season and for the physical factors, the temperature was
between 28-30°C degrees and salinity between %039-%040 per thousand and P H = 8, field Sample
collection in the summer season, The experimental period of 60 days.

As for the sample sizes adult Individuals up to 0.8 to 1.4 cm, and juveniles reach a length of 0.2 -0.4
cm, The color of organism: - Light Grey

Laboratory analysis was in the National Institute of Oceanography and Fisheries in Alexandria
(Central Laboratory).
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Figurel. Map and diagrammatic sketch showing the area of study north to Hurghada in front of the National
Institute of Oceanography and Fisheries (NIOF), Red Sea Branch.

2.2.Water Content

For water content determination, freshly collected individuals measured from 1 to 2 cm length were
grouped into 20 to 30 individuals. Specimens were placed on a glass-fiber filter in a petri dish and
weighted using an electronic micro-balance (wet weight). After that, the specimens in petri dish were
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dried at 60 °C for 48 to 72 h. After cooling to room temperature, Petri dishes containing specimens
were individually weighed (dry weight) and then the water content of Cymadusa filosa can estimated
from the following equation

7. of water content = wet weight — dry weight/ wet weight x100

The other biochemical analysis were done according to the methods In Table (1) according to their
sources

Tablel. method used of biochemical analysis of C. filosa

No | Tvne of analvsis Method used

1 Determination of total proteins:- | Described by (Gornall et al. 1949)

2 Determination of total lipid:- Described by (Zollner and kirsch 1962)

3 | Total fatty acids:- Described by (Duncombe 1962)

4 Total suaar:- The total suaar was assaved as described bv (Tinder 1969)

5 Determination of total phenolic:- | Determined by the method of (Taga et al. 1984)

6 Determination of total Determined by a colorimetric method of (Zhishen et al., 1999)

7 Determination ofamino acid:- The amino acid determined by amino acid analyzer (DIONEX-
ICS 3000)

8 Fatty acids composition:- -Lipid extraction The method of (AOAC 2000)

-Separation of fatty acids (Vogel, 1975)

-Preparation of diazomethane by (Vogel 1975)

-Methylation of fatty acids with diazomethane

-Sources of standard fatty acids from C 08:0 to C 22:0
-ldentification and determination of fatty acids by gas liquid
chromatography The method described by (Farag et al. 1986)
-Fraction of unsaponifiables

3. RESULTS
3.1. A-Water Content

The level of total water and ashing in table (2) showed the total water and ashing in adults
cultured respectively 32%, 5% high than field sample 16%, 3% and culture juveniles 2%, 1%.

3.2. B-Total Sugar

The total level of sugar in samples collected from the field high than adults cultured and
juveniles data in table (2) showed total sugar contents in the tissue of cultured C. filose.,
where in adults the result less than 1.6 mg/dl and in juveniles 1.2 mg/dl, the total sugar in the
samples collected from the field was slightly higher recorded 4.41 mg/dl.

3.3. C-Total Protein

The total level of protein in adults cultured and juveniles are high than samples collected
from the field data in table (2) showed that where the total protein contents in the tissue of
adults cultured C. filosa which recorded 1.62 mg/dl where juveniles 0.84 mg/dl. While, the
total protein in the samples collected from the field was slightly less 0.44 mg/dl.

3.4. D-Total Lipid

The total level of lipid in adults cultured and juveniles are high than samples collected from
the field data in table (2) indicated that total lipid contents in the tissue of cultured C. filosa in
adults were higher 24.59 mg/dl where juveniles 40.98 mg/dl. Mean while, the total lipid in
the samples collected from the field was slightly less being from 6.145 mg/dl.

3.5. E-Total Poly Phenolic Content
3.5.1. Total Phenolic

Data in table (2) where the result showed that total phenolics in adult cultured 0.8419mg/g,
where juvenile's 0.4467 mg/g. the total phenolics in the samples collected from the field were
slightly less 0.378 mg/g.
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3.5.2. Total Flavanoids

Data in table (2) where the result showed that total flavanoids in adult cultured 18.5 mg/g, where
juvenile's 11.66 mg/g. the total flavanoids in the samples collected from the field 16.6 mg/g.The total
level of phenolics and phenolics contents in the tissue of adult cultured are high than juveniles and
samples collected from the field

Table2. composition of major total sugar, total protein, total lipid, and total free fatty acids TFFA, total

phenolics and total flavanoids performed for cultured and field collected C. filosa.

Parameter Field sample Adult culture Juveniles culture
Total water content % 16% 32% 2%

Total ashing % 3% 5% 1%

Total sugar mg/dl 4.41 1.6 1.2

Total protein mg/dl 0.44 1.62 0.84

Total linid ma/dl 6.145 24,59 40.98

Total free fatty acids TFFA mg/dl | 3106.224 4235.76 3529.8

Total phenolics (mg/g) 0.378 0.8419 0.4467

Total Flavanoids (mg/g) 16.6 18.5 11.66

3.6.F-Amino Acids Composition

3.6.1. Classify Amino Acids

Amino acids is classified, into the essential and the nonessential, the essential including on six types
from amino acids (Lysine, Threonine, Leucine, Methionine, Phenylalanine, and Histidine). The non-
essential including on seven types from amino acids (Alanine, Glutamic acid, Tyrosine, Aspartic acid,
Cystine, Serine, Glycine)

There is a difference in the number and amount of amino acids between each of the field sample,
cultured adult, Culture juvenile's As follows:-

In field sample the highest value of nonessential than value of essential amino acids and in table (3),
where the result showed the highest value in Histidine , Lysine, And less valuable in , Leucine,
Phenylalanine Threonine, Methionine and but in non-essential contain the highest value in Aspartic
acid, Glycine, and less valuable in Alanine, Tyrosine, Cystine, Serine

In adult cultured the highest value of essential than value Non-essential of amino acids table (4),
where the result showed the highest value in Leucine, Phenylalanine and less valuable in Histidine,
Lysine, Threonine, Methionine. But in nonessential contain the low value in Glutamic acid, Alanine
and less valuable in Aspartic acid, Glycine, Tyrosine, Cystine, Serine in the culture of juvenile's the
highest value of Nonessential than value of essential amino acids in table (4), where the result showed
the highest value in Histidine, Methionine and less valuable in Leucine, Lysine, Phenylalanine,
Threonine, but in nonessential contain the highest value in Alanine, Serine acid, and less valuable in
Glycine

Table3. Essential amino acids analysis in field sample, Adult culture, Juveniles culture

No .

Essential uM/g Field sample Adult culture Juveniles culture
1 Lysine 849.27 1235.58 8527.23
2 Threonine 26.28 35.55 304856.95
3 Leucine 451.13 104199.65 10312546.16
4 Methionine 27.25 60.47 12093526.11
5 Phenylalanine 373.15 7555.92 107195.69
6 Histidine 604.99 863.62 13154452.25

Table4. Non-essential amino acids analysis in field sample, Adult culture, Juveniles culture

No | Non-essential pM/g Field sample Adult culture Juveniles culture
1 Alanine 231.91 14757.87 90685099.05

2 Glutamic acid n.d 24304.73 n.d

3 Tyrosine 286.25 534.45 n.d

4 Aspartic acid 6219.66 9642.45 n.d

5 Cystine 148.76 286.47 n.d

6 Serine 244.25 736.51 8928.94

7 Glycine 8694.17 7695.45 3521.15
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3.7. G-Fatty Acid Composition

Results of gas chromatographic analysis of fatty acid composition of C. filosa is presented in table (5)
where the result was fatty acid was number (C atom) from C8:0 to C18:1(n—9) present in adult
cultured, juvenile's culture and field sample.

The total level of saturated fatty acids (SFA) in cultured adult is (105.61 mg/g) higher than culture
juvenile's (99.17 mg/g) and field sample (15.98 mg/g) in table (5) and, The total level of unsaturated
fatty acids (MUFA) higher in juvenile's culture (1.729 mg/g) and adult cultured (1.212 mg/g) than
field sample (0.724 mg/g.

In present study, the level of polyunsaturated fatty acids (n-6 PUFA) in adult cultured and juvenile's
culture (0.69 mg/g) higher than field sample (0.50 mg/g). But the level of monounsaturated fatty acids
(n-9) (MUFA) in cultured juveniles and culture adult respectively (1.212 mg/g), (1.729 mg/g) higher
than field sample (0.724 mg/qg).

Table5. Fatty acid composition of C. filosa held on 50 L aquarium for 6 months (adult culture, juveniles)

compared with such composition analyzed in field collected C. filosa (field).

N Examples of _ EA Field sample Culture adult Culture juveniles mg/g
o| Saturated Fatty Acids mg/g mg/g
1 Octanoate C8:0 0.08 0.03 0.03
2 Dcanoate C10:0 0.03 0.06 0.13
3 Laurate C12:0 0.08 0.28 0.15
4 Myristate C14:.0 0.19 0.57 0.35
5 Palmitate C16:0 1.89 8.91 5.08
6 Stearate C18:0 1.97 9.96 6.32
7 Arachidate C20:0 00 0.07 0.16
8 Behenate C22:0 11.75 85.73 86.95
9 Linolenate (PUFA) C18:2 (n-6) 0.50 0.69 0.69
1 Oleate (MUFA) C18:1(n—9) 0.724 1.212 1.729
Total SFA 15.98 105.61 99.17
Total USFA 1.22 1.90 2.42

SFA: saturated fatty acids, PUFA: polyunsaturated fatty acids, MUFA: monounsaturated fatty
4, DISCUSSION

The results of total water contents of C. filosa from their natural habitats and juveniles Culture show
less than adult individuals which reared in the laboratory, In contrast to (Shaban, 2012) where water
contents in Caprella mutica total reared in the laboratory were higher in water content than field-
collected samples.

Total carbohydrate content in the adults cultured and juveniles were very low compared to protein and
lipid Agreed with (Vengadeshperumal, et al., 2010) Carbohydrate content has been very low in the
copepod as compared to protein and lipid. These lower values of carbohydrate of copepods (wild)
have been already reported by (Nageswara and Krupanidhi 2001) the low carbohydrate content
observed could be due to the fact that glycogen is the useful stored carbohydrate in many marine
animals. The utilization of carbohydrate glucose amine during the chitin synthesis in crustaceans may
be prone to the decrease of carbohydrate level in the zooplankton (Vengadeshperumal, et al., 2010)

Protein is an important but expensive dietary requirement for the growth of aquarium fish.
(Vengadeshperumal et al., 2010) the protein was found to be the major biochemical component in
many invertebrates as cultured copepod, Acartia southwelli and Acartia centrura. The function of
protein is an important energy reserve may be true for zooplankton having low lipid content. The
present findings are in agreement with the earlier works of (Maruthanayagam and Subramanian 1999)
.Where the value of total protein measured in the tissue of the field sample C. filosa was recorded less
than result of feeding by microalgae. Microalgae are rich in proteins which confirm the result of total
protein in the adults cultured and in juveniles. The analysis of the composition of Caprella mutica
from Caprellidea collected from the field Oregon State, USA. In the marina was slightly higher total
protein and of cultured samples less content averaged dry weight in the cultured sample (Shaban
2012). (Appadoo 2008), which indicate the high nutritional value of our work.
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Lipids constitute are the major constituents of living organic matter, involved in a variety of cellular
function including membrane structure (phospholipids and glycolipids) and energy storage
(triacylglycerols and wax esters) (Wainman and Smith 1997).The lipid content of tropical
zooplankton when compared to temperate zooplankton is significantly low and it was proved by the
findings of (Sreepada et al., 1992). In the present study, total lipid measured in the tissue of the field
sample C. filosa was slightly less while in the adults cultured and in juveniles were higher. in contrast
to the result of C. mutica collected from the field showed higher lipid contents than cultured C.
mutica (Shaban, 2012), (Vengadeshperumal et al., 2010)

Phenolics hinder oxidative degradation of lipids and thereby enhance the excellence and nutritional
value of food. Phenolics possess a wide spectrum of biochemical activities such as antioxidant,
antimutagenic, anticarcinogenic as well as ability of modifying gene expression (Nakamura et al.,
2003). Flavonoids are a group of polyphenolic compounds with known properties which include free
Radical scavenging, inhibition of hydrolytic and oxidative enzymes and anti-inflammatory action
(Frankel, 1995).

In the present study, the high level of total phenolic and flavonoid in adults cultured of C. filosa than
samples collected from the field and juveniles cultured. The high level of total phenolic and flavonoid
indicated high antioxidant activities (Ghasemzadeh et al., 2010). Due to its antioxidant properties it
can interfere with the oxidative process by reacting with free radicals chelating, catalytic metals and
also by acting as oxygen scavengers (Dreosti, 2002; Harborne and Turner, 1984)

In the present study: The total amount from essential and nonessential Amino acids higher in cultured
adult than the juveniles and Field sample. This amino acid is important as a stress response indicator
(Leroy et al., 2010) and plays a crucial role in managing oxidative stress (Matés et al., 2002). Amino
acids are essential for several functions including energy production, osmoregulation and muscle
growth (Karanova and Andreev, 2010). With similar findings which found decreased levels of amino
acids in crustaceans in the wild possibly due to starvation- like conditions (Mente et al., 2010).

In the present study the total amount from glutamic acid (honessential Amino acids) in cultured adult
about (24304.7308 uM), but not found in the field sample. In a study conducted with the larval
dragonfly Aeshna cyanea, proline along with glutamine was found to be one of the main contributors
of the free amino acid reserves used to meet energy demands during starvation (Herzog and Liappis,
1987).

In the present study the total amount from alanine (nonessential Amino acids) higher in cultured adult
than the juveniles and field sample, Alanine is also an important osmolyte in crustaceans, essential for
maintaining cellular ion balance (Abe et al., 1999). Thus, altered alanine metabolism could also result
in an ionic imbalance in benthic amphipod Diporeia spp.In the present study: The total amount of
Phenylalanine from essential amino acids higher in juveniles and cultured adult the than field sample.
Phenylalanine is the most readily utilized amino acid in crustaceans. In the amphipod,
Echinogammarus stammeri (freshwater scud), phenylalanine is an important controlling factor in the
leucine transport pathway (Berra et al., 2006)

In the present study, feeding of C. filosa by microalgae are rich saturated and unsaturated compound,
total Polyunsaturated 18:2 (n-6 PUFA ) ® 6 and Monounsaturated 18:1 (n-9 MUSA) © 9 fatty acids
measured in the tissue of the field sample C. filosa was slightly less and higher the rate of total in the
adults cultured and juveniles. Agreed with (Shaban, 2012) there is a clear significant difference in
the fatty acids composition profile between the cultured and field Caprella mutica Caprellidea and the
difference culture temperature in laboratory and samples collected from the field Oregon State, USA,
. Emphasized that PUFA content is only one aspect for an estimation of the food quality, high content
of 22-carbon PUFA in these invertebrates might reflect higher activity of their biosynthetic system
(Sushchik et al., 2003). Long-chain n-3 PUFAs serve important roles in physiological processes (Brett
and Miuller-Navarra 1997) However; (Spector 1999) noted that although EPA is necessary for
eicosanoid formation, DHA is likely considered the essential moiety of the n-3 family. (Sushchik et
al., 2003) emphasized that PUFA content is only one aspect for an estimation of the food quality.

In the present study, total saturated fatty acids from C8:0 — C22:0 measured in the tissue of the field
sample C. filosa was slightly less (15.98 mg/g) and higher in the adults cultured (105.61 mg/g) and

International Journal of Innovative Studies in Aquatic Biology and Fisheries (1JISABF) Page
11



Biochemical Composition and Fatty Acid, Amino Acid Analysis of Cymadusa Filosa (Amphipod;
Gammarids) in the Red Sea —Egypt

juveniles (99.17 mg/g). Agreed with (Shaban, 2012) total saturated fatty acids from C14:0 — C18:0
of the field sample about (30.27 mg/g) but in adults cultured about (75.638 mg/g)
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