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Abstract - The present study aims to produce protein
concentrate from Ray fish Himantura randalli. Fish samples
were brought from the Iraqi seawater (Fao region), two
methods of hydrolysis were used, the first with distilled water
and the second with alkali solution (NaOH 0.1N) to recover
protein concentrates from fish samples. The yield of protein
concentrates recovered by distilled water and alkali solution
were 7.2% and 10.1%, respectively, the protein content in the
produced concentrates were 82.33% and 84.25% and the fat
contents were 6.05% and 7.12% in the mentioned methods,
respectively. The study has also tested the functional
properties of the produced concentrates, (Solubility, water
absorption and fat bending), the measurements of these
properties were 60.8%, 67.1%; 3, 2.5 ml/gm and 3.5, 3 ml/gm
for the two produced concentrates, respectively. The two
concentrates have brown color with light fishy smell and
showed good storage ability after 60 days under 28 °C and 7
°C without changes in color or smell, it also showed low total
bacterial counts which were 429, 386 CFU/gm and 368, 357
CFU/gm for the two concentrates, respectively.

Key words: Protein concentrate, Ray fish, Distilled water, Alkali hydrolysis,
Physiochemical properties.

Introduction

The Arabian Gulf is considered as one of the richest areas in various shark fishes,
but this resource is not invested at the present time despite that it is formed high
percentage of demersal fish, this is because it is not consumed by most people in
this region, and there is no ability for manufacturing these fishes to fish meal or for
exportation (Eldahham, 1977).

Fish meal is actually a major source of protein in fish diets because it is a good
source of essential amino acids (Xue et al., 2001 and Samocha et al., 2004). Fish
can’t create the ten essential amino acids especially Lysine and Methionine which
are the first integrated amino acids, so it must be supplemented in fish diets (Craig
and Helfrich, 2002).

Fish culture is the most developing food production system in the world, this fast
developing greatly depends on increasing in fish diets production that mostly
contain fish meal as a main resource of protein (Hardy and Barrows, 2002).

The global production of fishmeal is between 6-7 million t/y, this continuous
increasing of fishmeal demand depends on using it in animal feeding especially in
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fish nutrition, that causes increasing in demand and prices (FAO, 2001).

The demands on fish meal used in global aquaculture reached 32% of total global
production in 1999 (New and Wijkstom, 2002), and 37% in 2000, and reached 70%
in 2015, (Chamberlain, 2000) , as a result of lasting and growing use of fish meal in
fish food processing in addition to it’s limited resources it becomes more costly
(FAO, 2004).

It is good to know some functional properties of fish protein concentrates (FPC),
it is identified as wide physical attitude or what protein achieved in food that reflects
the reactions that occurred and affected by its structures and composition
(Richardson, 1977 and Jasim, 1983).

The functional properties correlated with the protein and make it one of the
useful food components and ingredients are: color, flavor, staple, softness,
roughness, solubility, swelling, water pounding, glutinous, emulsification foaming,
elasticity, adhering and fiber forming (Wilding et al., 1984; Dalaly and Al-Rekaby,
1988).

The aim of this study is to produce two kinds of FPC via two methods, the first by
using alkaline solution, and the other by using distilled water.

Materials and Methods
The Fish Protein Concentrates (FPC):

The FPC was prepared from fresh Ray fish (using the entire body of the fish) via
two methods, the first by using alkaline solution, and the second by using distilled
water; according to the procedures mentioned by Al-Taee (1986).

Preparing the FPC via Alkaline Hydrolysis:

The fish samples were mixed in a mixer after adding distilled water at a rate of
1:1.5 (weight). NaOH solution (0.1N) was added till the pH reached 10.5. Alkaline
hydrolysis continued for one hour with stirring and keeping the pH stable at 10.5.
The solution was centrifuged at 4000 c/for 20 minutes. The filtered solution was
precipitated by adding HCI (0.1N) to drop the pH to 5.3, then centrifuged at 4000
¢/m for 20 minutes to get a precipitate protein concentrate which dried by vacuum
oven at 60 °C, then grinded and put in clean containers and kept in the refrigerator
at (-17°C).

Preparing the FPC via Water Hydrolysis:

A measured weight of row material was mixed in a mixer with distilled water at a
rate of 1:1.5, and then kept for one hour for hydrolysis. The concentrate was filtered
by using rotary vacuum evaporator at 40 °C, and then the protein concentrate was
dried by vacuum oven on 60 °C, then grinded and put in clean containers and kept
in the refrigerator at (-17 °C).

Yield:
The yield of the prepared FPC measured on the basis of the percentage weight of
the obtained product divided by the weight of the raw materials.

Chemical Composition:

The chemical composition (protein, lipid, ash and the yield ratio) of the dried
Ray fish and FPC were estimated according to the procedures mentioned by Al-Taee
(1986).
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Functional Properties:
Fat Binding:

The protein ability for fat binding was estimated by using the method of Souissi
et al. (2007), by mixing 0.25 gm of the sample with 10 ml fat in a stirrer for 30
seconds and the sample was kept at the lab temperature for 10 minutes, then the
precipitate was centrifuged at 4300 ¢/m for 10 minutes, the filtrate was put in a
cylinder and the amount of the absorbed fat in the sample was measured by
subtracting the amount of fat in the cylinder from the total fat amount.

Solubility:

The protein solubility was estimated by using the method of Taheri et al (2013),
by mixing 0.25 gm of the sample with 20 ml distilled water by a stirrer and the
sample was kept for 30 minutes at the lab temperature, then centrifuged at 4000
¢/m for 30 minutes, after that, the sample was mixed with NaOH (0.5 N) and the
solubility estimated as shown:

Solubility (%) = Soluble Protein Content « 100
olubllity (%) = Total Protein Content in the Sample

Water Absorption:

The protein ability for water absorption was estimated by using the method of
Taunkara et al (2013), by mixing 0.25 gm from the sample with 10 ml distilled water
in a stirrer for 30 seconds and the sample was kept at the lab temperature for 10
minutes, then precipitated with centrifugation at 4300 ¢/m for10 minutes, the
filtrate was put in a cylinder and the amount of the absorbed water in the sample
was measured by subtracting the amount of water in the cylinder from the total
water amount.

Total Bacterial Counts:

The forementioned method was followed (A.P.H.A., 1984), in estimating the total
bacterial counts. The total bacterial count was estimated for two protein
concentrates separately, 1 gm of the sample was transferred to a dilution tube
containing 9 ml of sterile peptone water, from which the decimal dilution was
performed, and then 1 ml of appropriate dilution was transferred into sterilized
empty dish, and 15 ml of nutrient medium were added, mixed well and gently and
left until solidification occurred. Then the dishes were placed in the incubator
upside down at a temperature of 37 °C for 48 hours, the total number of bacteria
was calculated as follows:

(Total number of Bacteria (g/cell) = Average Number of Colonies X Reciprocal of the Dilution Used)

Statistical Analysis:
The statistical program SPSS (SPSS, 2000) was used in a comparison between
the two concentrates produced by distilled water and alkaline and yield rate.

Results

Table (1) shows the raw material (Ray fish) chemical composition rates. Proteins
were 52.05%, fats 20.61%, ashes 9.80% and moisture 6.83%. Table (2) shows the
chemical composition rates of the protein concentrates prepared by water
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hydrolysis and alkaline hydrolysis and yield rate. The proteins, fats, ashes and
moisture rates for the protein concentrate prepared by water hydrolysis were
82.33%, 6.05%, 6.67% and 3.78%, respectively, and the yield rate was 7.2%. While
the rates of the mentioned components for the protein concentrate prepared by
alkaline (0.1 N) were 84.25%, 7.12%, 3.41% and 4.13%, respectively, and the rate of
the yield was 10.1%.

Table 1. Chemical composition of Ray fish (Dry weight).

Material Protein Fat Ash Moisture

Ray fish 52.09 20.61 | 9.80 6.83

Table 2. Chemical composition of FPC and yield rate.

Item Concentrate produced by Concentrate produced
distilled water by alkaline
Protein (%) 82.33 + 0.11 a* 84.25+0.19a
Fat (%) 6.05 + 0.22 a 7.12 £ 0.18 a
Ash (%) 6.67 + 0.12 a 3.41+ 0.28 b
Moisture (%) 3.78 £ 0.14 a 4.13 £ 0.22 a
Yield (%) 7.2+0.34a 10.1+ 0.15b

*Different letters of the same adjective indicate the presence of significant
differences at the level (p <0.05).

Table (3) shows the values of some estimated functional properties, the values of
solubility, water absorption and lipid binding for the produced concentrate by
distilled water were 60.8%, 3 ml/gm and 3.5% ml/gm, respectively, while for the
concentrate produced by alkaline were 67.1%, 2.5 ml/gm and 3 ml/gm, respectively.

Table 3. Functional properties of FPC.

Functional Properties
Sample Solubility | Water Absorption | Fat Binding
(%) (ml/gm) (ml/gm)
Concentrate produced by
distilled water 60.8 3 3-5
Concentrate produced
by alkaline 67.1 2.5 3

Table (4) shows the bacterial number for the two concentrates during the storage
period for 60 days at temperatures 28 °C and 7 °C, were 429 and 386 CFU/gm
respectively for the produced concentrate by distill water, while they were 368 and
357 CFU/gm, respectively for the concentrate produced by alkaline hydrolysis.
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Table 4. Total Plate Count of FPC during Storage (CFU/gm).

Storage Period
Sample Tempegature (days)
(C9)
o) 30 60
Concentrate produced by 28 334 | 389 | 429
distilled water 7 334 | 358 | 386
Concentrate produced 28 311 | 342 | 368
by alkaline v 311 | 334 | 357

Discussion

Table (1) shows the chemical composition of the raw material (Ray fish) and the
percentage of produced concentrate by distilled water and alkaline hydrolysis and
the yield rate. Table (2) shows an increase in the protein rates in the produced
concentrates compared with the raw material, this refers to hydrolysis rate in the
two used methods, the protein percentage in both produced concentrates were
higher compared to what Mohammad and Al-Serajy (2013) found, when they
produced protein concentrate from some fish viscera by using enzymatic hydrolysis,
as the protein percentage was 70.2%, it was also higher than that Ali obtained from
poultry by products by using both methods of the study (Ali, 2002).

The protein percentage in both produced concentrates were 79.84% and 80.82%,
respectively, this refers to the recovery of part of myofibrils proteins that forms 75%
of the total proteins. The yield rate of the produced protein concentrate by alkaline
was 10.1%, it is higher compared to what Mohammad and Al-Serajy (2013) found
from common carp viscera by using Papain enzyme, the yield was 7.6%, this
difference refers to the hydrolysis rate of both methods used, while protein
percentages of the produced protein concentrates by the two methods in this study
was higher than that obtained by Maskat et al. (2010), as they got 65%. A statistical
analysis of the components of the chemical composition of the two prepared protein
concentrates was conducted, as no significant differences were found (p>0.05) for
proteins, fats and moisture between the two FPC, while there was a significant
difference (p<0.05) for ashes between the two FPC.

The statistical analysis also showed that there was a significant difference
(p<0.05) in the yield between the two FPC. Some of the functional properties
measured were the solubility, it was 60.8% by using distilled water, that was
approximate to what Mohammad et al. (2013) found by enzymatic hydrolysis, it was
61.5%, while it was higher by alkaline method, it was 67.1%, this refers to the
increasing in solubility according to protein breaking to small units (peptides),
(Shahidi, 1994).

Water absorption in the produced protein concentrate by distilled water was
3ml/gm, it was higher compared to what Mohammad and Al-Serajy (2013) found at
pH 10, (2.5 ml/gm), this agreed with the water absorption by alkaline method in
this study, and also with what Autio et al. (1984) found.

The physical properties of both concentrates produced in this study shows that
they have brown color and light fish smell varied from the result of Mohammad and
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Al-Serajy (2013), the produced protein concentrate by enzymatic hydrolysis
characterized by yellow color and acceptable fish smell.

Table (4) shows the total bacterial counts of the prepared FPC, since they were
less than the permissible limit according to ISo (2013), which is 103 CFU/gm, this
indicates that they are within the health permissible limits to be added to the animal
diets.

Conclusion
From the results of the current study, the following can be concluded:

1. Fish protein concentrates can be produced using both methods used in
commercial quantities, as they are low in cost and contribute to support the
production of animal feed.

2. It has good storage capacity as the bacterial counts is much less than the global
permissible limit.
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