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Abstract: Amino acid composition of the body parts of Macrobrachium vollenhovenii and Callinectes amnicola collected from
Badagry creek were assessed and determined. Fifteen and twelve samples of M. vollenhovenii and C. amnicola respectively were
used in the study. The weight of the prawns ranged from 4.09g- 17.50g while the crab ranged from 31.00g-119.82g. The prawns were
separated into three (3) different parts which are the whole prawn, flesh and exoskeleton while the crabs were limited to the whole
crab and the flesh. Chemical analysis was carried out following the modified method AOAC method 982.30, while the data obtained
were analyzed using SPSS version 20.0. Eighteen amino acids were reported made up of ten (10) essential amino acids (EAA) and
eight non-essential amino acids (NEAA). The EAA were arginine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine,
threonine, tryptophan and valine, while the NEAA were glycine, alanine, proline, aspartate, glutamate, tyrosine and cystine. The ratio
of EAA: NEAA in M. vollenhovenii and C. amnicola was 1.25. There were significant differences (p=0.05) among the amino acids from
the various parts analysed. Glutamate recorded the highest concentration while cystine recorded the lowest concentration in both
crustaceans. Thus, these crustaceans probably play important roles in learning and sensitivity due to the concentration of glutamate
which is a powerful excitatory neurotransmitter that is released by nerve cells in the brain. On the basis of nutrition and higher
concentration of amino acids, M. vollenhoveni and C. amnicola are better sources of protein and can serves as substitutes for other
proteinous food.
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INTRODUCTION

Freshwater prawns of the genus Macrobrachium are decapods crustaceans in the family Palaemonidae. The palaemonids
and penaeids have been globally acknowledged because of their importance and possibility for recruitment into aquaculture.
Macrobrachium species are found in most inland freshwaters area and constitute an important part of the artisanal fishery. In addition
to its wide distribution, M. vollenhovenii is one of the largest Macrobrachium species known [1]. Crabs constitute an important species
in the traditional shellfish culture system in coastal areas in Nigeria and have become increasingly popular by virtue of meat quality
and large size. The swimming crab, Callinectes amnicola, is an important food item in coastal waters of West Africa. C. amnicola is
abundant all year round especially in shallow shaded sub-tidal waters where it is caught in large quantities [2]. It constitutes a major
source of protein in the diet of people in the coastal states of Nigeria.

Food and tissue proteins contain 20 different amino acids including essential and non-essential amino acids of nutritional
importance. Shellfishes contain varying levels of high quality protein rich in all the valuable dietary essential amino acids. Amino acids
are mainly obtained from proteins in diet therefore a sufficient quantity of dietary protein is required for growth, survival, development,
reproduction and maintaining good health throughout life [3, 4].

Since amino acids have been reported to have a lot of biological importance, and prawns/crabs are regarded as good
sources of proteins, this study was carried out to determine the amino acid composition of the African river prawn, Macrobrachium
vollenhovenii and the crab, Callinectes amnicola from Badagry Creek, Lagos, Southwest Nigeria.
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MATERIALS AND METHOD

Collection and Transportation of Samples

Fifteen (15) samples of the African river prawn (Macrobrachium vollenhovenii) and 12 samples of the crab (Callinectes
amnicola) were used for this study, with weight range of 4.09g - 17.50g (M. vollenhovenii) and 31.00g - 119.82g (C. amnicola). The
prawn and crab samples were purchased from fishmongers around the Badagry Creek, Lagos State, Nigeria. The samples were
transported on ice to the Fisheries laboratory at the Lagos State University where the samples were prepared for analysis.

Preparation of Sample for Analysis

The prawn samples were separated into three (3) parts: whole prawn, flesh and exoskeleton while the crabs were separated
into two (2) parts: whole crab and the flesh. The samples were oven dried to constant weight at 75°C (hot-air sterilizer GRX-9023A)
for about 72 hours and the oven-dried samples were ground to fine powder, about 20g, for analysis. Thereafter, the powdered
samples of the various parts of the prawn and crab samples were transported in sealed plastic bottles to the laboratory of the College
of Medicine, University of Lagos for amino acid analysis of the samples.

Analysis and Extraction of Amino Acids

Extraction and instrumentation were carried out following the modified Association of Official Analytical Chemists method
982.30 [5]. The dried and pulverized sample was made to be free of water by ensuring constant weight for a period of time in the
laboratory. The sample of 0.5g was weighed into 250ml conical flask capacity. The sample was defatted by extracting the fat content
of the sample with 30ml of the petroleum spirit three times with Soxhlet extractor that was equipped with thimble. Then the sample
was hydrolyzed three times for complete hydrolysis to be achieved for the totality of amino acids recovery. The pulverized and
defatted sample was soaked with 30ml 1M potassium hydroxide solution and was incubated for 48hours at 110°C in hermetically
closed borosilicate glass container. After the alkaline hydrolysis, the hydrolysate was neutralized to get pH in the range of 2.5 - 5.0.
The solution was purified by cation-exchange solid phase extraction. The amino acids in purified solution were derivatised with
ethylchloroformate by the established mechanism.

STATISTICAL ANALYSIS

The results obtained from chemical analysis were tested using standard deviation and analysis of variance using SPSS
version 20.0.

REsSuLTS AND DISCUSSION

In this study, 18 amino acids (Table 1) were isolated from the various parts of Macrobrachium vollenhovenii and Callinectes
amnicola; ten (10) were essential amino acids (EAA) while eight (8) were non-essential amino acids (NEAA). The EAA were argining,
histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan and valine, while the NEAA were glycine,
alanine, proline, aspartate, glutamate, tyrosine and cystine. Bhavan et al. [6] reported 18 amino acids, comprising 11 EAA and 7
NEAA, in M. rosenbergii from natural culture environments in India, while Tag El Din et al. [7] reported 16 (9 EAA and 7 NEAA) in M.
rosenbergii and Penaeus semisulcatus. Thirteen amino acids made up of 8 EAA and 5 NEAA were isolated from M. vollenhovenii and
Tympanotonus fuscatus from Benin River, Nigeria [8], while Abdel-Salam [9] reported 9 EAA and 7 NEAA in important crustaceans
from Egyptian and Saudi Arabia coasts. For crabs, Sudhakar et al. [10] and Sankar and Yogamoorthi [11] reported 7 EAA, 7 NEAA
and 7 EAA, 5 NEAA in Ocypode platytarsis and Portunis sanguinolentus respectively. The nutritive value of any animal is determined
by the presence of EAAs [10]. However, recently, the concept of functional amino acids (FAAs) has been proposed. FAAs are those
which participate and regulate key metabolic pathways to improve health, survival, growth, development, lactation and reproduction of
the organisms [12]. The FAAs also hold great promise in the prevention and treatment of metabolic diseases. Arginine, cystine,
leucine, methionine, tryptophan, tyrosine, aspartate, glycine and proline are classified as FAA in human nutrition [13]. Thus,
considering that all the EAAs and FAAs were isolated from M. vollenhovenii and C. amnicola, these crustaceans can be considered to
be highly nutritious.
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Table-1: Amino Acid Composition of Macrobrachium vollenhovenii and Callinectes amnicola

Amino Acid Concentration of Amino Acids (g/100g of protein)
M. vollenhovenii C. amnicola Whole Prawn | Whole Crab
Whole Prawn Prawn Whole Crab
Prawn Flesh Exoskeleton Crab Flesh
Glycine 4782 4322 4282 4.612 4,722 4,782 4,612
Alanine 4,252 5.39z¢ 541z 4,512 4.612 4252 4,512
Serine 3.782 3.762 3.802 3.222 3.312 3,782 3.222
Proline 3.944ab 3.202 3.14z2b 4,942 4,932 3.942 4,942
Valine 3.15b 4,082 4 853 3.872 3.872 3.152 3.872
Threonine 3.362 3.882 3.862 3.93 3.942 3.362 3.93
Isoleucine 2.682 3.44p 4.44a 3.212 3.222 2.682 3.21a
Leucine 8.80p 7.79% 9.36P 6.412 6.402 8.802ab 6.412
Aspartate 8.53¢ 10.55p 11.652 11.88a 12.642 8.53e 11.88a0
Lysine 5.25b 8.162 4520 5.922 5.902 5.25p 5.922b
Methionine 1.272 2.662 1.32ab 2.062 5.952b 1.27° 2.06P
Glutamate 14,232 16.062 16.782 15.41a 16.932 14.23b 15.41b
Phenylalanine 5.092 3.902 4,672 5.182 5.172 5.092 5.182
Histidine 2.222 2.482 2.452 2.162 2.172 2.222 2.162
Arginine 5.08ab 7.000 4.89ab 4,632 3.622 5.08p 4,63
Tyrosine 3.672 3,712 2.53b 3.102 3.162 3.672 3.102
Tryptophan 7.55b 1.062b 1.32eb 6.42ab 1.11a 7.552 6.422
Cystine 1.222 1.372 1.482 1.162 1.282 1.222 1.162

Values with different superscript in the row are significantly different (P < 0.05)

In both whole M. vollenhoveni and C. amnicola, glutamate recorded the highest concentration with values of 14.23g/100g
and 15.41g/100g of protein respectively. Leucine recorded the second highest concentration (8.80g/100g) in M. vollenhovenii while
aspartate with11.88g/100g had the second highest concentration in the crab. The results from this study, in respect of the amino acids
with the highest concentration, are in agreement with the reports of Ehigiator and Oterai [8], Kiiclikgulmez and Celik [3] and Nalan et
al. [14] who reported that glutamic acid and aspartic acid were the most abundant non-essential amino acids in European green crab
(Carcinus maenas).

Glutamic acid was also reported to be the most abundant free amino acid in body meat of crab [15]. Glutamate is a powerful
excitatory neurotransmitter that is released by nerve cells in the brain. It is responsible for sending signals between nerve cells, and
under normal conditions, it plays an important role in learning and memory [16]. Leucine is the only dietary amino acid that can
stimulate muscle protein synthesis and has important therapeutic role in stress conditions like burn, trauma, and sepsis. As a dietary
supplement, leucine has been found to slow the degradation of muscle tissue by increasing the synthesis of muscle proteins [17].
Aspartate stimulates a neural receptor called the NMDA receptor, which plays a role in memory and cognition. Aspartate can be used
to make several other amino acids, making it useful for preventing amino acid deficiencies [18].

The most abundant amino acids in both species were glutamine, aspartate, lysine, leucine, arginine, glycine, tryptophan and
phenylalanine. They constitute about 67% and 65% of the total amino acids in M. vollenhoveni and C. amnicola respectively and this
agreed with results of the study by Babu et al. [19]. The amino acid content in the two species were higher than that recorded by
Bassey et al. [20], Devanathan et al. [21], Sudhakar et al. [22] and Babu et al. [19].The amino acids content of M. vollenhovenii and C.
amnicola were high and this can be attributed to its omnivorous feeding habit [23] and also may be due to stress conditions caused by
toxicity of heavy metals on protein metabolism [24]. The high protein concentration in crustacean species may also be due to the fact
that it is the main component of the contractile elements of the striated muscles [25, 26]. The high amino acids composition of these
crustaceans is an indication of their high nutritive quality.

In this study, the ratio of essential amino acids (EAA) to non- essential amino acids (NEAA) was 1.25:1 in both M.
vollenhovenii and C. amnicola. Abdel-Salam [9] reported that the ratios of EAA: NEAA in important crustaceans from Egyptian and
Saudi Arabia coasts ranged from 0.70 — 1.12, and the EAA: NEAA ratio in M. vollenhovenii and Tympanotonus fuscatus were 1.05 —
1.09 respectively [8]. The nutritive value of any animal is determined by the presence of EAA [9]. The different amino acids in flesh of
crustacean species might be associated with the varying tastes as well as textural properties of meat of the crustacean species [8].
According to Sudhakar, et al. [10], glycine, alanine, serine and threonine give sweet taste, while arginine, leucine, valine, methionine,
phenylalanine and histidine give bitter taste. Thus, according to Ehigiator and Oterai [8], the different amino acids might be associated
with the varying tastes as well as textural properties of meat of the two species.
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Sriket et al. [27] reported that the amino acid composition of fish differ depending on a variety of factors such as the
species, size, seasonal conditions and geographical location. Comparison between the amino acid content and the FAO/WHO/UNU
[28] amino acid reference values showed that most of the amino acids would meet the recommended range of amino acid requirement
for children and adults. The World Health Organization recommended leucine and isoleucine requirements for adults of 14 and 10mg
amino acid/kg body weight/day respectively. For example, a 60kg adult will require 840 and 600mg of leucine and isoleucine per day
respectively. In this study, it was found that 100g flesh of M. vollenhovenii consisted of 7.79g leucine and 3.44g isoleucine. Assuming
an adult human consumes 50g of the prawn/day; such an adult would have been supplied with the WHO-recommended daily
requirements for both leucine and isoleucine. This calculation can also hold for the other amino acids in both M. vollenhovenii and C.
amnicola. This is a further indication of the nutritive quality of these crustaceans.

CONCLUSION

Edible crustaceans constitute a major source of high quality animal protein for human consumption. The crustaceans,
Macrobrachium vollenhovenii and Callinectes amnicola, were selected for this study on the basis of their economic importance and
aquaculture potentials. This study revealed the presence of high concentration of various essential amino acids (EAA) and non-
essential amino acids (NEAA) in both crustaceans, and this is an indication of the high nutritive quality of these animals. The presence
of these EAA and NEAA in concentrations high enough to satisfy the WHO-recommended daily requirements for humans is a further
indication of their nutritive quality. Since both M. vollenhovenii and C. amnicola are good sources of essential and non-essential amino
acids, these crustaceans can be considered as better sources of protein and can serve as substitutes for other proteinous food.
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