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ABSTRACT

In this study, nutrient composition analyses of fish meal obtained from anchovy fish caught
in October 2022-2023 fishing season were made in two ways and the results were
compared. In the first method, the analyses were made using the Bruker type MPA brand
spectrophotometer device used in fishmeal-oil factories operating in the Black Sea. In the
second method, crude protein, crude oil, moisture, and crude ash analyses were made by
chemical methods in the laboratory. As a result of the analysis made with Bruker type,
average values of crude protein, crude oil, moisture, and crude ash were determined as
75.30%, 11.43%, 3.67%, and 9.62%, respectively. When the same analysis results were
made with chemical methods, the average were found to be 73.81%, 12.10%, 2.51%, and
11.63% respectively. It was determined that the results were close to each other in both
methods. As a result, it is thought that the use of MPA brand spectrophotometer devices
will be beneficial in determining the nutrient composition analyses in the fishmeal-oil
sector (shortening the analysis time and giving accurate results).
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Introduction

the most important issues in fish farming. In addition, feed costs
constitute the most important expense item in the fish farming

Turkey is one of the fastest growing countries in fish
farming worldwide (Bayrakli & Duyar, 2019a). Aquaculture
production has grown rapidly in the last 10 years, exceeding the
amount of fishing production in total production (TUIK, 2021).
While this production makes significant contributions to the
aquaculture sector and our country's economy, it also brings
some problems. Feed production and raw material supply are
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industry (Bayrakli & Duyar, 2019b).

Fish meal is used as the main protein source in feed rations
in the aquaculture industry (Duyar & Bayrakli, 2005). Fish
meal is an important raw material that affects feed costs.
Despite the success in fish feeding studies using different
protein sources instead of fish meal in recent years, no one-to-
one alternative has been found yet.
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Fish meal is produced from whole fish or by processing fish
residues. However, it is seen that the amount of aquaculture
production in the world has not increased. It is also predicted
that fishing production will not increase due to global warming,
climate change pollution, and hunting pressure on fish species.
Therefore, it can be said that the amount of fishmeal production
will not increase in the face of such a scenario. It is an expected
situation that fishmeal prices may increase continuously in
order to meet the increasing demands of aquaculture.

Turkey is the country that produces the most fish meal
among the countries with a coast to the Black Sea. Fishmeal
production in the territorial waters of our country is carried out
in fishmeal-oil factories in the Central Black Sea and Eastern
Black Sea Regions, considering the processing of anchovy fish
caught along the Black Sea coasts (Bayrakli & Duyar, 2021a,
2021b). Although anchovy is in the first place in fish meal
production, sprat, which is an alternative to anchovy, is also
caught close to these regions (Bayrakl et al., 2019). Especially
in the Samsun region, it is possible to reduce the fishing
pressure on anchovy by processing sprat fish, which is caught
in significant amounts by midwater trawler fishing activities, in
factories (Ozdemir et al., 2010; Ozdemir et al., 2018). In
addition, thanks to sprat fish, which can be caught with middle
water trawl nets, the contribution of fishmeal oil factories to the
aquaculture sector of our country increases (Ozdemir et al.,
2020). In recent years, due to the increasing aquaculture
activities in this region, fish residues have also started to be
evaluated as fish meal.

Fishmeal production facilities measure the absorption of
visible light in the desired sample with a Bruker type MPA
brand spectrophotometer, determine the nutrient compositions,
and report the results. The aim of this study is to determine the
crude protein, crude oil, moisture, and crude ash results
measured in fish meal in the factories, Kjeldahl method
(AOAC-981.10, 1998), crude oil analysis Bligh and Dyer
(1959), moisture Ludorff and Meyer (1973) and for the
determination of raw ash (AOAC-935.47, 1998).

Materials and Methods
Materials

The research was carried out in the province of Sinop, which
processed anchovy (Engraulis encrasicolus, L.) as an
alternative product and brought it to the aquaculture sector in
October 2022, when it was caught in the Black Sea in large
quantities and could not be offered to human consumption for
nutritional purposes. It was carried out in a private factory.

Methods

2 Fishmeal samples taken from the factory at different times
were first measured 4 times with a Bruker type MPA brand
spectrophotometer (1.1 and 1.2). After the analysis results were
reported, the same sample was put into 500 g nylon bags and

labelled. These samples were delivered to Sinop University
Scientific Research and Application Center (for crude oil,
moisture, and crude ash analysis) and Sinop University
Fisheries Faculty Laboratory (for crude protein analysis) for
analysis (1.2 and 2.2).

The Kjeldahl method (AOAC-981.10, 1998) for Crude
Protein was performed using Bligh and Dyer (1959) for crude
oil analysis, Ludorff and Meyer (1973) for moisture, and
(AOAC-935.47, 1998) for crude ash determination.

Statistical analysis

Data obtained from two different time periods were
analysed by Student's t-test analysis using SPSS statistical
package program (Version 10, SPSS Inc., Chicago, IL, USA)
and differences between means were compared by applying
Duncan's multiple interval. Significance level (p<0.05) was
used and results were shown as mean values+SD.

Results and Discussion

In the study, 2 samples were taken from the same factory
and each sample was analysed with Bruker type MPA brand
spectrophotometer in the factory and with chemical analysis
methods in the laboratory with 4 replications.

The nutrient compositions of fishmeal measured with the
spectrophotometer device (1.1, 2.1) used in the fishmeal-oil
factory and measured by chemical methods (1.2, 2.2) were
shown in the Table 1.

In the first sampling (1.1, 1.2), crude protein, crude oil,
moisture, and crude ash values were determined as
74.10+0.18%, 12.89+0.09%, 3.40+0.24%, and 9.60+0.06%,
respectively, in spectrophotometer measurements, while
chemical measurement values were determined as
73.02+0.21%, 13.10+0.13%, 2.34+0.16%, and 11.55+0.22%,
respectively. In the second sampling (2.1, 2.2), crude protein,
crude oil, moisture, and crude ash values were determined as
76.41+0.28%, 10.03+0.29%, 3.93+0.05%, and 9.63+0.12%,
respectively, in spectrophotometer measurements, while
chemical measurement values were determined as
74.61+£0.26%, 10.9940.13%, 2.68+0.06%, and 11.71+0.23%,
respectively.

Although the difference between the groups was small in
amount, it was statistically significant (p<0.05). Differences
were also detected between the samples made with the same
devices in both samples, these differences were also found to
be small in quantity but statistically significant (p<0.05).
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Table 1. Fishmeal nutrient composition results measured by spectrophotometer and chemical methods proportional to 100% over the

total results (%).

Crude Protein Crude Oil Moisture Crude Ash
11 74.10+0.18 12.89+0.09 3.40+0.24 9.60+0.06
1.2 73.02+0.21 13.10+0.13 2.34+0.16 11.55+0.22
2.1 76.41+0.28 10.03+0.29 3.93+0.05 9.63+0.12
2.2 74.61+0.26 10.99+0.13 2.68+0.06 11.71+0.23
Fish meal is used as a protein source in fish feed rations. For References
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As a result, Bruker type MPA brand spectrophotometer
device used in fishmeal-oil factories makes measurements of
fishmeal nutrient compositions close to chemical analysis
methods. For this reason, the use of these devices in the nutrient
composition analyses of fish flours produced in factories may
contribute to the establishment of certain standards in the sector
and to obtain faster and more reliable results.
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