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The Seasonally Determination of Disc Diameter-Weight Relationship of Moon
Jellyfish Aurelia aurita in the Black Sea Coasts of Turkey

Tiirkiye’nin Karadeniz Kiyllarindaki Ay Denizanasi (durelia aurita)’nin Cap-
Agirhik Iliskisinin Mevsimsel Olarak Belirlenmesi

Tiirk Denizcilik ve Deniz Bilimleri Dergisi

Cilt: 5 Say1: 1 (2019) 8-16

Zekiye BIRINCI OZDEMIR!, Siilleyman OZDEMIR", Ugur OZSANDIKCT',
Ferhat BUYUKDEVECI? Berna BAYKAL?

lSinap Universitesi, Su Uriinleri Fakiiltesi, 57000, Akliman-Sinop,
ORCID: https://orcid.org/0000-0002-2247-0703

2Sinop Universitesi, Fen Bilimleri Enstitiisii, 57000, Osmaniye-Sinop

ABSTRACT

In this study, seasonal disc diameter-weight
relationship of moon jellyfish (Aurelia
aurita) were determined in the Black Sea
coasts of Turkey. The samples of jellyfish
were collected monthly from Sinop coasts
in the southern Black Sea between
December 2012 and November 2013 with
plankton net. A total 1358 moon jellyfish
were measurement in the study. Mean
length and weight of all individuals were
established, 8.3£0.10 cm and 43.2+1.58 g
respectively. Disc diameter-weight
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relationship of moon jellyfish were
calculated as Wyw=0.1207L>%%7 for general,
Wy=0.1251L23%67 for autumn,
W=0.0815L*"8! for winter, Wy=0.1012
L9813 for spring and Wy=0.1289L26%% for
summer. The results showed that “a” and
“b” value of moon jellyfish varied with
seasons in the Black Sea coasts.

Keywords: Moon jellyfish, Aurelia aurita,
Disc diameter-weight relationship, Season,
Black Sea
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OZET

Bu arasgtirmada Tiirkiye’nin Karadeniz kiyilarindaki ay denizanasi (Aurelia aurita)’nin
mevsimsel olarak cap-agirlik iligkileri belirlenmistir. Denizanasi 6rnekleri aylik olarak
Aralik 2012-Kasim 2013 tarihleri arasinda Giiney Karadeniz’in Sinop kiyilarindan
plankton ag1 ile toplanmistir. Calismada 1358 adet denizanasinin c¢ap ve agirligi
Olciilmiistlir. Tiim denizanalari i¢in ortama boy ve agirliklart 8.3+0.10 cm ve 43.2+1.58
g olarak tespit edilmistir. Denizanalarinin ¢ap-agirlik ilisikleri timii igin
Wy=0.1207L2387 sonbahar icin Wy=0.1251L%*%¢7 kis i¢in Wy=0.0815L27'8  ilkbahar
i¢in Wy=0.1012 L2813 ve yaz icin Wy=0.1289L2%% olarak hesaplanmistir. Bu sonuglar

Karadeniz kiyilarindaki ay denizanasinin “a” ve “b” degerlerinin mevsimsel olarak
degistigini géstermistir.

Anahtar sozciikler: Ay deniz anasi, Aurelia aurita, Cap-Agirhik iliskisi, mevsim,

Karadeniz

1. INTRODUCTION

The moon jellyfish Aurelia aurita is an
important macrogelatinous zooplankton
species of the world's marine systems.
This species of zooplankton has
received quite a lot of interest from the
scientific and other people due to its
major role in pelagic ecosystems
(Moller, 1980; Mutlu, 2001). This jelly is
important predator on small pelagic fish,
fish larvae and eggs in the Black Sea
(Mutlu, 1999; Shiganova and Bulgakova,
2000; Birinci-Ozdemir et al., 2014).

The scyphomedusa moon jellyfish is a
widespread macrozooplankton organism in
coastal water and shelf sea (Schroth et al.,
2002). In much more attention is recently
being devoted to jellyfish than previously,
possibly because of some spectacular
outbreaks, such as for example in the Black
Sea ecosystem (Weisse and Gomoiu,
2000).

Moon jellyfish is very common in the
mixed layer down to the sub-thermocline
region in the Black Sea. Small individuals
are mostly found above the thermocline,
while larger individuals up to 40 cm are
found just below it (Mutlu, 1999, Kideys

and Romanova, 2001). Jellyfish have
effected commercial and economical
fisheries (Kingsford et al., 2000; Ozdemir
et al., 2014). As a result, it can be expected
that studies of the life history, biology,
population dynamic and ecology of
jellyfish are likely to be intensified.

Most of these studies require estimates of
population parameters (i.e., growth, age,
condition factor, the relationship between
disc diameter and weight), which then
allows mortality rates to be inferred
(Palomare and Pauly, 2009). Length-
weight relationships are widely used in
aquatic  organism  especially  fishes
applications  and  marine  systems
management. Consequently, variability in
size has important implications for diverse
aspects of marine science and population
dynamics  (Erzini,  1994).  Studies
concerning moon jellyfish at the Turkish
coasts of Black Sea (Mutlu et al., 1994;
Mutlu, 2001; Mutlu, 2007; Bat et al., 2009)
have reported on spatial distribution,
relationship  of  length-weight  and
morphometry of A. aurita. On the other
hand, there are scarce studies on population
dynamics (such as asymptotic length Loo,
growth coefficient K, total mortality
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coefficient Z and natural mortality rate M)
of moon jellyfish. The studies are essential
for other jellyfish and aquatic organism. In
this study disc diameter-weight
relationships of moon jellyfish were
determined seasonally.

2. MATERIAL AND METHOD

Samples were collected monthly between
December 2012 and November 2013 from
Sinop coasts in the southern Black Sea of
Turkey (Fig 1). Sampling of moon jellyfish
was carried out using R/V “Seydi Ali Reis”
and a commercial fishing boat. All samples
were obtained during daytime.
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Figure 1. Sampling areas

Hauls were taken from the bottom to
surface using a standard plankton nets (50
cm diameter mouth opening, 500 um mesh
size for horizontal hauls, 210 um mesh size
for vertical hauls). Water depth was 1-45 m
and the boat's speed 2,5 knot. At the end of
each haul, nets were exteriorly washed and

their cod-end contents were washed
through a 2 mm sieve to retain the jellyfish.
Disc diameters of specimens were
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measured to the nearest millimeter and
weight were determined  individual
displacement volumes (ml). Weight was
given as wet weight (g);

1 g = 0.962 volume (ml) (~1 ml) (Kideys
and Romanova, 2001).

The disc diameter-weight relationship
(DWR) of moon jellyfish was determined
using the equation;
Wy=aL? (Pauly, 1984). The parameters a
(intercept, condition factor) and b (slope,
indicating growth type) of the disc
diameter-weight relationship (DWR) were
estimated by least square regression.

Slope and intercept of the volume (wet
weight) to length (disc diameter)
relationship was tested using ANCOVA.
The ANOVA were used for statistical
analyze of seasonal condition factor.

3. RESULTS

A total 1358 moon jellyfish A. aurita
specimens were sampled by plankton net
and analyzed in the study. Moon jellyfish
sampled ranged in size from 1.5 to 26 mm
of total length, and weighed between 1.1
and 543 g. The highest rate were
established 7.5 mm diameter group (30%),
10 mm diameter group (22%) and 5 mm
diameter group (20%) respectively, while
the lowest rate were determined 27.5 mm
diameter group (1%) for A. auirta in
general. Seasonally and generally disc
diameter frequency distribution of moon
jellyfish were showed in Fig 2.

Mean disc diameter and weight of all
individuals were estimated 8.3 + 0.10 cm
and 43.2 + 1.58 g, respectively. Disc
diameter and weight data of A. aurita was
changed seasonally. Minimum and
maximum values of each parameter were
also given in parentheses (Table 1).
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Fig 2. Seasonally and general disc diameter frequency distribution of 4. aurita.

Table 1. Seasonal disc diameter and weight of moon jellyfish Aurelia aurita (min-max)

Seasons n Mean Diameter (cm) Mean Weight (g)
Autumn 704 7.0+ 0.10 (2.1-20.4) 25.2+£1.10(0.3-319.4)
Winter 222 10.4 £ 0.28 (2.5-26.0) 67.8 +£5.15 (1.1-523)
Spring 307 10.5 £ 0.22 (3.1-24.6) 75.4 £4.54 (2.7-543)
Summer 125 6.1 +0.19 (1.5-12.3) 21.9£1.93 (1.09-108.8)
All 1358 8.3 +0.11 (1.5-26.0) 43.2 +£1.58 (1.1-543)
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A significant difference was detected
especially in May, June July and months of
autumn (ANOVA, P < 0.05). The test of
homogeneity of slopes and differences
between slopes were not found to be
statistically significant (ANOVA, P >
0.05). Significantly difference was found
for the DWR among seasons (ANCOVA of
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log-transformed data, P < 0.001).

The DWR of moon jellyfish could be fitted
to a power function of the form Ww =a L°
(Fig 3). Note that although the curve fit
was generally good, individual data points
may deviate from the curve by a factor of
up to 2.
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Figure 3. DWR graphics of moon jelly fish Aurelia aurita seasonally

The diameter and weight, parameters of
DWR (“a” and “b”), 95% confidence
intervals of “b” and the coefficient of
determination (R) are given seasonal moon
jellyfish in Table 2. In the present study,
“b” (based on disc diameter) of moon
jellyfish varied from a minimum of 2.5567

12

for autumn season to a maximum 2.7181
for spring season. The “R” values of moon
jellyfish ranged from 0.96 to 0.98. All “b”
values of moon jellyfish were significant (P
< 0.05), with all R values > 0.96. The
highest condition factor were in autumn
and summer seasons (Table 2).
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Table 2. The DWR parameters of moon jelly fish Aurelia aurita for the seasonally (A:

allometric)
Seasons a b 95.% Confidence Standard Growth

interval of b error of b type
Autumn  0.1251  2.5567 2.4984 -2.6149 0.0296 0.96 -A <0.05
Winter 0.0815 2.7181 2.6489 - 2.7878 0.0351 0.98 -A <0.05
Spring 0.1012  2.6813 2.6262 - 2.7364 0.0280 0.98 -A <0.05
Summer 0.1289  2.6844 2.5727 -2.7960 0.0564 0.97 -A <0.05
All 0.1217  2.5887 2.5551 - 2.6223 0.0171 0.97 -A <0.05
4. DISCUSSION AND CONCLUSION examined (Tesch, 1971; Pauly, 1984;

Climatic change, anthropogenic pollution,
exploitation of fish stocks have effected
increasing jellyfish blooms. Biomass of
moon jellyfish was reported rising in Black
Sea (Daskalov et al., 2007, Bat et al.,
2007). The predatory impact of the moon
jellyfish and its effect on the planktonic
community is far from understood.
Therefore, more ecological studies, on
population  dynamic, fluctuations of
abundance and biomass are needed to
better understand the mechanisms causing
jellyfish blooms.

Comparison of DWR parameters of moon
jellyfish in the Black Sea were given in
Table 3. In the present study, DWR
parameters showed difference from other
studies in the Black Sea (Tuncer, 1990;
Weisse and Gomoiu, 2000; Mutlu, 2001;
Bat et al., 2009; Birinci-Ozdemir, 2011).
“a” and “b” value differences have been
reported for moon jellyfish in different
regions and seasons. Black Sea ecosystem
changes have affected the jellyfish growth.
The differences of a and b values of
aquatic organism might have been changed
by several ecological factors, such as
growth increment, differences in feeding,
quality and quantity of food, differences in
the sampling periods, stage of maturity, as
well as  environmental  conditions,
temperature, salinity and seasonality
differences in the number of specimens

13

Wootton, 1990; Froese, 2006).
Temperature and food are determining
factors growth of moon jellyfish. Higher
growth rate is parallel with increasing of
this factors (Moller and Riisgard 2007;
Webster & Lucas 2012).

Bloom of moon jellyfish usually is in
spring seasons but we found reproductive
period as autumn and summer depend on
condition factor (parameter a) of moon
jellyfish. It is thought to be predation
pressure of moon jellyfish on zooplankton
and ichthyoplankton in this periods.

It is important that the size and weight of
the samples are made to follow the
sampling process. However, making
measurements on the boat in difficult
weather  conditions is  sometimes
inconvenient. In sampling this will
alleviate the workload in the sample
measurements  while  providing  both
temporal gain. This study presents the first
data on seasonally DWR for moon jellyfish
from southern Black Sea coast of Turkey.
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Table 3. Comparison of moon jellyfish Aurelia aurita disc diameter (D), wet weight (g) and DWR parameters in the Black sea

(Max-Min-Mean)

Authors Area n a b R
D (cm) Ww (g)

Tunger (1990) Eastern Black Sea-Turkey 17.5-2.5-9.3 147.6-3.53-52.7 32 0.210 1.880 0.92
Weisse & Gomoiu Northwestern Black Sea-Romania

) 17—%—* * 737 0.852 2.940 *
(2000) & Bulgaria
Mutlu (2001) Black Sea-Turkey 43 —* —* * 243 0.120 1.790 0.89
Bat et al (2009) Southern Black Sea-Turkey 26-1.2-6.5 *¥_*_313 351 0.277 2.182 0.94

Birinci-Ozdemir

Southern Black Sea-Tukey 21-12 - * * 256 0.289 2.165 0.93
(2011)
Present study (2018) Southern Black Sea-Turkey 26-1.5-8.3 543-0.3-43.2 1358 0.121 2.588 0.97
* No data.

14
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In conclusion, it is considerable
determination of biology, ecology, life
cycle, population dynamics and

distribution of moon jellyfish increasing in
Black Sea with climatic changing. This
study revealed seasonal DWR of moon
jellyfish in Black sea. In addition to this
study data ecological status and
environmental conditions causing bloom of
moon jellyfish should be investigated.
There needs to be more fundamental
research on polyp stage, ecology and
ecosystem roles of jellyfish in the Black
Sea.
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ABSTRACT

This paper reports the occurrence of
Naucrates  ductor in  Izmir  Bay,
northeastern Aegean Sea. A specimen,
measuring 275 mm in TL, was captured
from Urla coast, Izmir Bay on 13
November 2018. This short note presents
additional record of N. ductor on the
ichthyofaunal richness of the Turkish
Aegean Sea.
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OZET

Bu makale izmir Kérfezi’nde (Kuzeydogu Ege Denizi) Naucrates ductor’un ortaya
¢ikisini rapor etmektedir. 13 Kasim 2018 tarihinde, Izmir Kérfezi Urla kiyilarindan 275
mm TL boyunda 6l¢iilmiis bir birey yakalanmistir. Bu kisa not Tiirk Ege Denizi’nin
ihtiyofaunal zenginligi lizerine N. ductor’un ilave bir kaydin1 sunmaktadir.

Anahtar sozciikler: Nadir tiir, kayit, [zmir Kérfezi, Ege Denizi

1. INTRODUCTION

Pilotfish, Naucrates ductor (Linnaeus,
1758) is a pelagic oceanic species, and
found usually in close proximity in large
cartilaginous or bony fishes, turtles or
marine mammals. It feeds on waste of its
large hosts and possibly as a cleaner that
consumes ectoparasites; also small fishes
and invertebrates. Young pilotfish are
usually associated with jellyfish and
drifting seaweed. Maximum length is 70
cm TL, common length is 40 cm TL
(Golani et al., 2006; Froese and Pauly,
2018).

N. ductor distributes circumtropical in
tropical seas. Eastern Atlantic: British
Isles, the Azores and Madeira, Norway and
Bay of Biscay to Namibia, including the
Mediterranean and the Canaries. It is
common throughout the Indian Ocean and

nearly cosmopolitan in tropical seas
(Smith-Vaniz, 1986; Froese and Pauly,
2018).

In the eastern Mediterranean, N. ductor has
been known from Israel (Ben-Tuvia, 1971)
and from Egypt (Akel and Karachle, 2017).
In Turkish seas, Geldiay (1969) firstly
mentioned only by name for the coasts of
Izmir, Aegean Sea. In addition, it has been
listed among the fish species, caught from
Mersin and Iskenderun Bays, Turkey since
early 1980s (Giicii and Bingel, 1994).
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Ozgiil (2015) recently observed the
juveniles of N. ductor (n=21, length range:
40-80 mm) beneath the experimental FADs
in Kusadas1 Bay, southern Aegean Sea.
This short note presents the additional
record of N. ductor on the ichthyofaunal
richness of the Turkish Aegean Sea.

2. MATERIAL AND METHOD

On 13 November 2018, a specimen of
Naucrates ductor, measuring 275 mm TL
(Figure 1) was captured by a gillnetter
from Urla, [zmir Bay, northern Aegean Sea
(coordinates: 38°22°15”” N - 26°47°51” E)
at a depth of 10 m (Figure 2). The
specimen was fixed with 5% formaldehyde
solution and deposited in the ichthyological
collection of Ege University, Fisheries
Faculty (catalogue no: ESFM-PIS/2018-
09).

ot TS d
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Figure 1. Pilotfish, Naucrates ductor
(ESFM-PI1S/2018-09), captured from Izmir
Bay, NE Aegean Sea
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Fig 2. Map of sampling area: black star indicates capture site of Naucrates ductor in Izmir

Bay, Aegean Sea
3. RESULTS AND DISCUSSION

N. ductor entangled the gill net (72 mm
mesh size) with a sea turtle. Sea turtle was
released as alive by the fisherman and only
one specimen among the 5-6 fish was
brought to the laboratory for further
examination. Description, measurements
and percent in total length (Table 1),
recorded of the specimen are in total
accordance with Smith-Vaniz (1986),
Golani et al. (2006) and Froese and Pauly
(2018).

According to the manager of local fishery
cooperative, three specimens of N. ductor

19

were previously caught in Izmir Bay at the
beginning of November 2018 and they
were sold in the fish auction of local
fishery cooperative (I. Temiztepe, pers.
comm.).

Even though, specimens of N. ductor were
caught twice within a month from Izmir
Bay, it does not indicate that there is an
established population, yet. Nevertheless, |
think that the new specimens with sea
turtles and cartilaginous fish likely to enter
to the Bay of Izmir can be observed much
more due to the alteration of sea water
temperatures.
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Table 1. Morphometric measurements in mm and as percentage of total length (%TL) and
counts recorded in Naucrates ductor, captured from Izmir Bay, Aegean Sea

Reference ESFM-PIS/2018-08

Measurements mm %TL
Total length 275 100.0
Fork length 247 89.8
Standard length 224 81.5
Predorsal fin length 84 30.5
Prepectoral fin length 62 22.5
Pre-anal fin length 134 48.7
Head length 58 21.1
Eye diameter 11 4.0
Preorbitary length 18 6.5

Counts

Dorsal fin rays IV+I+28
Anal fin rays I+15
Pectoral fin rays 18
Ventral fin rays I+5
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ABSTRACT

Port’s stakeholders’ perception related to
the port is important for the port sector.
Positive perceptions of the stakeholders
will positively affect the performance and
development of the sector. The aim of this
research is to determine the perceptions of
Port Management students, who are one of
the future stakeholders of the sector, about
port. The study is a metaphor study.
Metaphors and their categories were
determined by using a five-step method for
the analysis of the data obtained. Findings
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show that the participants (n=121)
produced 66 metaphors related to the port
concept. These metaphors were distributed
into 16 conceptual categories. While the
port perception did not differ according to
the variables of class and gender, a
difference was determined according to
experience variable. This study may be
supported by further studies aiming to
determine the port perceptions of port
workers.

Keywords: Port Perception, Metaphoric
Research, Student Perceptions.

%
Corresponding Author
E-mail: ozgurtezcan@comu.edu.tr

21


https://orcid.org/0000-0001-6222-4665

Tezcan, Turkish Journal of Maritime and Marine Sciences, 5(1): 21-34

OZET

Liman paydaglarinin liman kavrami hakkindaki algisi, limancilik sektorii agisindan
onemlidir. Paydaslarin olumlu yondeki algisi, sektoriin performansini ve gelisimini de
olumlu etkileyecektir. Bu aragtirmanin amaci, limancilik sektoriiniin gelecekteki
paydaslarindan olan Deniz ve Liman Isletmeciligi dgrencilerinin liman algisini ortaya
koymaktir. Calisma bir metafor calismasidir. Elde edilen verilerin analizi i¢in bes
asamal1 bir yontem kullanilarak metaforlar ve olusturduklar1 kategoriler belirlenmistir.
Arastirma bulgulari, katilimeilarin (n=121) liman kavramina iliskin 66 adet metafor
irettigini gostermektedir. Bu metaforlar 16 adet kavramsal kategoriye dagilmaktadir.
Siif ve cinsiyet degiskenlerine gore liman algis1 farklilik gostermezken, deneyim
degiskenine gore farklilik tespit edilmistir. Bu calisma, limanlarda g¢alismakta olan
personelin liman algisini 6lgmeye yonelik ¢alismalarla desteklenebilir

Anahtar sézciikler: Liman Algisi, Metaforik Arastirma, Ogrenci Algilari.

1. GIRIS

Liman nedir? Cogu kisi biiylik olasilikla
bu soruyu “gemiler icin yanagsma yeri’
seklinde  yanitlayacaktir.  Geleneksel
kullanim amaglart bakimindan limanlar,
farkli bi¢imlerde tanimlanabilir (Esmer ve
Karatas Cetin, 2016). Son ddénemlerde
oldukea kiiresellesmis ve uzmanlasmis bir
isletmecilik alan1 olan limanlar (Muslu,
2017), Tirk Dil Kurumu tarafindan genel
bir ifade ile; “gemilerin barinmalarna,
yiik alipp bosaltmalarina, yolcu indirip
bindirmelerine yarayan dogal veya yapay
siginak” olarak tanimlanmaktadir (TDK,
2018). Bu tanim, her ne kadar olguyu
ifade ederken oldukca kullanish olsa da
bireylerin liman olgusu hakkindaki 6znel
diisiincelerini agiklamaya yetmez. Bireyin
liman olgusu hakkindaki diisiincesini
anlayabilmek icin, zihnindeki [/iman
algisint anlamak gerekir.

Ozellikle limandan hizmet alan ve limana
hizmet sunan kisi ve kurumlarin yani
paydaslarin  liman algisin1  anlamak
onemlidir; ¢linkii bir sektordeki gelisim
ve performans, o sektoriin paydaslarinca
nasil algilandig1 ile dogrudan iligkilidir.
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Performans, bireyin yetkinlikleri ile inang
ve degerlerine baghdir (Morillo, 1990).
Limancilik sektoriiniin 1yi performans
gosterebilmesi  ve gelisebilmesi igin
oncelikle  paydaglarin  limana  dair
degerlerinin olumlu olmast beklenir.
Deniz ve Liman isletmeciligi 6grencileri,
mezuniyetleri sonrasinda limanda hizmet
veren kisiler olarak gorev aldiklarindan
bu paydaglar arasinda yer almaktadir.

Deniz  ve  Liman  Isletmeciligi
ogrencilerinin liman algilarinin
anlasilmasi onlarin egitimlerinin
niteliginin  arttirilmast  ve bu yolla
limanlardaki is performanslarinin

yiikseltilmesi bakimindan 6nemlidir. Ote
yandan, bir sektoriin ya da meslegin, o
programda okuyan Ogrenciler tarafindan
nasil algilandigi, Ggrencinin mezun
olduktan sonra bu alanda ¢alismay1 tercih
edip etmeyecegi agisindan Onem tasir
(Tiirker vd., 2016). Bu baglamda, Deniz
ve Liman Isletmeciligi &grencilerinin
liman algilari, bu bireylerin limancilik
alaninin bir ¢alisan1 olup olmayacaklar
konusunda rol oynayacaktir.
Olgular anlamak ve
yorumlamak, onlar

olaylar
hakkinda



Tezcan, Turkish Journal of Maritime and Marine Sciences, 5(1): 21-34

gelistirdigimiz ~ metaforlar ile  daha
kolaylasmaktadir. Kelime anlami ile
metafor, “mecaz” ya da “egretileme”
demektir ve konu hakkindaki algimizi
yansitir. Metaforlar, diinyay1
kavrayisimizi etkileyen bir diisiince kalibi
olarak nitelendirilebilir (Morgan, 1998).
Ayrica, bir konu hakkinda benzetmeler ile

vurgulama yaparak anlayisin
gelistirilmesini saglar. Bilgi ve
deneyimlerimizi aktarirken metaforlar

siklikla kullaniriz. Anlatamadigimiz veya
anlatmakta zorluk ¢ektigimiz olgu ve
olaylari, deneyimlerimizden edindigimiz
metaforlar ile dile dokeriz. “Okyanus
sonsuzluga benzer” dedigimizde okyanus
olgusu ile ilgili bir metafor gelistirmis
oluruz ve bunu “ciinkii u¢csuz bucaksizdr”
seklindeki bir ifadeyle gerekcelendiririz.
Metafor, her alanda problem ¢6zmek igin
kullanilabilecek, hayalimizdeki gercekligi
yansimasi olan zihinsel bir aragtir (Oxford
vd., 1998).

Bu calismanin  amaci, limanlarin
gelecekteki paydaslarindan olan Deniz ve
Liman Isletmeciligi 6grencilerinin /iman
algilarinm gelistirdikleri metaforlar
yardimiyla  belirlemektir. Bu  amag
dogrultusunda asagidaki sorulara yanit
aranmistir:

Deniz  ve Liman Isletmeciligi
Ogrencilerinin /iman kavramina iligkin
gelistirdikleri metaforlar nelerdir?
Gelistirilen bu metaforlar, kavramsal
acidan hangi kategorilere ayrilabilir?
Belirlenen  kavramsal  kategoriler,
Ogrencilerin sinif, cinsiyet ve deneyimi
acisindan farklilik gostermekte midir?
2. MATERYAL VE YONTEM

Bu calismada, Ogrencilerin  liman
kavramina iliskin goriislerini belirlemek
amact ile bir metaforik arastirma
yapilmaigtir. Aragtirmanin
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gerceklestirilmesi icin hazirlanan
metaforik bilgi formu ile katilimcilardan
elde edilen veriler igerik analizine tabi
tutulmustur. Icerik analizinin temel amaci,
toplanan verileri agiklamak i¢in kavramlar
olusturmak ve kavramlar arasi iliskiler
gelistirmektir. Bu ama¢ dogrultusunda,

toplanan  verilerin 6nce kavramlara
doniistiirilmesi, sonra  kavramlarin
diizenlenmesi ve son olarak verileri

aciklayan temalarin belirlenmesi gerekir
(Yildirim ve Simsek, 2013). Icerik analizi
sonrasinda elde edilen metaforlar ve

kategorileri kodlanarak nicel veriye
cevrilmistir.

2.1. Katihmer Grubu

Calisma, Canakkale Onsekiz  Mart

Universitesi, Gelibolu Piri Reis Meslek
Yiiksekokulu Deniz ve Liman
Isletmeciligi  Programi’nda  &n-lisans
diizeyinde o6grenim goérmekte olan 135
Ogrenci ile gergeklestirilmistir.
Metaforlar1  kodlama asamasinda 14
katilimcidan elde edilen veri,
degerlendirmeye uygun bilgi icermemesi
nedeni ile devre dis1 birakilmig, 121
katilimcidan elde edilen veri analize tabi
tutulmustur. Degerlendirmeye alinan 121
katilime1 28 kadin (9%23,1) ve 93 erkekten
(%76,9) olusmakta iken; katilimcilarin
67’s1 1. simf (%57), 54 tanesi (%43) 2.
smif ogrencisidir. Veri toplama aracinda
gecen “Daha Once herhangi bir limanda
staj ya da calisma amacl bulundunuz
mu?” sorusuna 35 kisi (%28,9) olumlu
yanit verirken 86 kisi (%71,1) olumsuz
yanit vermistir. Katilimcilar ile ilgili
bilgiler Tablo 1’de verilmistir.
Katilimecilar  “1EY”  seklindeki ¢
basamakli bir kod ile kodlanmistir. Bu
koddaki birinci basamak katilimcinin
smnifin1 belirten 1 veya 2 rakamindan,
ikinci basamak cinsiyeti belirten E (erkek)
veya K (kadm) harfinden, {igiincii
basamak ise liman deneyimini belirten V
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Y harfinden

(var)  veya (yok)

olusmaktadir.

Tablo 1. Katilimc1 grubunun 6zellikleri

Degisken Alt degisken f %
Cinsiyet Kadin 28 23,1
Erkek 93 76,9
Toplam 121 100
Smf 1 67 57,0
2 54 430
Toplam 121 100
Liman Var 35 28,9
deneyimi Yok 86 71,1
Genel Toplam 121 100

2.2. Verilerin Toplanmasi ve Analizi

Arastirmada kullanilacak verilerin
toplanmas1 amaciyla bir “metaforik bilgi
formu” olusturulmustur. Bu form birinci
boliimde katilimer ile ilgili smif, yas,
cinsiyet ve liman deneyimi sorularina
yamt aramaktadir. Ikinci béliimde ise

katilimcidan “Bence liman .......... ‘a
benzer, ¢linkii ............. ” climlesindeki
bosluklart  tamamlamasi  istenmistir.
Veriler 2018 yilmin  Ekim aymda
toplanmustir.

Metafor caligmalarinda veri analizi igin
bes asamadan olusan bir yOntem
kullanilmistir.  Benzer  ¢aligmalardan

faydalanilarak veri analizi bes asamada
tamamlanmistir (Saban vd., 2006; Saban,
2009; Ertirk, 2017; Uzun ve Erdem,
2017; Uzun ve Ozcan, 2017): 1- kodlama
ve ayiklama, 2- 6rnek metafor derleme, 3-

kategori olusturma, 4- gecerlik ve
glivenilirligin  simnanmasi, 5- verilerin
bilgisayara aktarilmasi.

Kodlama ve ayiklama asamasinda,

katilimcinin  yanitinda net bir metafor
ifade edip etmedigi analiz edilmistir.
Bunun yami sira, belirtilen metaforlara
iliskin  belirgin bir gerek¢e sunulup
sunulmadig1 incelenmistir. Bu inceleme
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sonucunda 2 adet yanitin eksik bilgi
icermesi ve 12 adet yanitta verilen
metafora iligkin yeterli ve anlamli gerekge
sunulmamas1 ya da metafor ile nedeni
arasinda baglantt olmamas1 nedeniyle
toplam 14 katilimci calisma kapsami
disina ¢ikarilmigtir. Bu asama neticesinde
liman kavramina iliskin 78 adet metafor
kodlanmustir.

Onceki asamada kodlanan metaforlar
ormmek metafor derleme asamasinda
birbiriyle karsilastirilarak benzer ifadeler
iceren ve ayni imgeyi betimleyen
metaforlar degerlendirilmistir. Esanlaml
kelimeler, kelimenin tiiremis ve c¢ogul
halleri ile aym1 imgeden bahseden farkli
kelimeler bir arada degerlendirilerek ifade
olarak en giiclii anlam1 tasiyan ortak bir
metafor altinda toplanmistir. Bu asama
sonrasinda, liman kavramina iliskin
calisma kapsaminda incelenecek metafor
sayi1s1 66 olarak belirlenmistir.

Kategori gelistirme asamasinda,
katilimcilarin - liman kavrami ile ilgili
tirettikleri metaforlar ortak ozellikler
bakimindan incelenmis, belirlenen 66 adet
metaforun liman imgesini nasil ifade
ettigine  bakilmistir. Bu  inceleme
sonrasinda, benzer kavramlar isaret eden
metaforlar bir kategori altinda toplanarak
25 adet kategori elde edilmistir.

Gegerlik  ve  giivenilirlik  asamasi,
arastirma sonuclarinin ikna edici olmasi
i¢in Onem tasimaktadir. Nitel

aragtirmalarda gecerligin saglanmasi igin
toplanan  verilerin  ayrintili  sekilde
paylasilmas1 ve sonuglara ulagma yolunun
betimlenmesini  gerekir (Yildinnm ve
Simsek, 2013). Bu calismada gegerlik iki
asamada gerceklestirilmistir (1) veri
analiz  siirecinin  ayrintili  sekilde
aciklanmasi, (2) elde edilen metaforlarin
tamaminin bulgular kisminda
paylasilmasi.

Caligmanin  giivenilirliginin  saglanmasi
igcin uzman goriisiine bagvurulmustur.
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Basvurulan uzmandan 66 adet metaforu
25 adet kategoriye dagitmasi istenmistir.
Miles vd.; nitel ¢alismalarda gilivenilirlik
saglanmas1  ic¢in, kodlayicilar  arasi
uyusmanin en az %80  olmasi
gerektiginden bahsetmektedir (Miles vd.,
1994). Uzman goriisii sonucu elde edilen
siniflandirma ile arastirmacinin ulastigi
sonuglara bakildiginda 20 metaforun
kategorisinde uyusma olmadigi
(kodlayicilar arasi uzlasma = 0,83)

kategorilerinde uzlasma saglanmistir. Son
durumda kodlayicilar arasi goriis birligi
0,91 olarak elde edilmistir.

Verilerin bilgisayara aktarilmasi
asamasinda ise elde edilen metaforlar ve
kategorileri temsil eden katilimci sayilari
(f) ve  yilizdelik  oranlart (%)
hesaplanmustir. Kategoriler ve
kapsadiklar1 metaforlar1 gdsteren tablolar
olusturulmustur.

goriilmiistiir. Uzman goriisii sonras1 ar1 3. BULGULAR
metaforunu iireten 2 katilimci yanitinin
kategorisi destekleyici olarak  Deniz ve liman isletmeciligi
degistirilmig; aligveris merkezi, agag¢, Ogrencilerinin /iman kavramina iliskin
kalp, hal, yeni diinya, yol ve evin temeli  gelistirdikleri metaforlar Tablo 2’de
metaforlari yeniden goriisiilerek  gOsterilmistir.
Tablo 2. Liman kavramina iliskin gelistirilen metaforlarin frekans ve ylizdeleri
No Metafor adi f % No Metafor adi f % No Metafor adi f %
1 Ev 13 10,7 23 Anakart 1 0,8 45 Kahvehane 1 08
2 Agag 6 5,0 24 Anne 1 0,8 46 Kamu dairesi 1 0,8
3 Kapi 6 5,0 25 Asure 1 0,8 47 Kopri 1 08
4 Hayat 5 4,1 26 Baba 1 0,8 48 Kutu 1 0,8
5 Kalp 5 4,1 27 Borsa 1 0,8 49 Lojistik firmasi 1 0,8
6 Alisveris merkezi 4 3,3 28 Buzdolab: 1 0,8 50 Makine 1 0,8
7 Istasyon 4 33 29 Canta 1 0,8 51 Nar 1 08
8 Beyin 3 2,5 30 Dalga 1 0,8 52 Orman 1 08
9 Kargo sirketi 3 2,5 31 Delik Sise 1 0,8 53 Para kaynagi 1 08
10 Otogar 3 2,5 32 Devlet 1 0,8 54 Pazar 1 0,8
11 Sehir 3 2,5 33 Dipsiz bardak 1 0,8 55 Riizgar 1 08
12 An 2 1,7 34 Evintemeli 1 0,8 56 Saklama kab1 1 0,8
13 Ar kovam 2 1,7 35 Fabrika 1 0,8 57 Sera 1 0,8
14 Ayrnlik 2 1,7 36 Futbolcu 1 0,8 58 Signak 1 0,8
15 Banka 2 1,7 37 Gumrik 1 0,8 59 Smir 1 0,8
16 Cark 2 1,7 38 Giines 1 0,8 60 Su sisesi 1 08
17 Depo 2 1,7 39 Hal 1 0,8 61 Sarap 1 08
18 Havaalani 2 1,7 40 Holding 1 0,8 62 Sirket 1 08
19 Karinca yuvast 2 1,7 41 Internet saglayici 1 0,8 63 Yapboz pargalari 1 08
20 Okul 2 1,7 42 Kablo 1 0,8 64 Yemekteki tuz 1 08
21 Otel 2 1,7 43 Kadin 1 0,8 65 Yenidiinya 1 0,8
22 Otopark 2 1,7 44 Kafa 1 0,8 66 Yol 1 0,8
Toplam 121 100




Tezcan, Turkish Journal of Maritime and Marine Sciences, 5(1): 21-34

Tablo 2 incelendiginde, &grencilerin
liman kavramina iliskin 66 adet metafor
gelistirdikleri  goriilmistir. En  ¢ok
gelistirilen metafor %10,7 ve 13 kez
kullanilan ev metaforu olmustur. Sik
kullanilan diger metaforlar ise aga¢ (=6,
%5,0), kapt (=6, %?5,0), hayat (f=5,
%4,1), kalp (=5, %4,1), alisveris merkezi
(=4, %3.,3) ve istasyon (=4, %3,3)
seklinde siralanmistir. Geriye kalan 59
metafordan 4 tanesinin {ger kez, 11
tanesinin ikiser kez ve 44 tanesinin de
birer kez kullanildig1 gortilmiistiir.

sayida (3’ten az) eleman igeren 10
kategorideki metaforlar diger basligindaki
bir kategori altinda toplanmis, bu yolla
kategori sayist 16 olarak belirlenmistir
(Tablo 3). Bazi metaforlar, onerdikleri
nedenlerin veya liman olgusuna iligskin
gelistirdikleri kavramlarin farkli olmasi
nedeniyle birden farkli kategoride yer
almustir. Ornegin art kovan: metaforu, bir
katilmc1  tarafindan  “sirekli  bir
operasyon, islem ve faaliyet oldugu icin
hep aktiftir” seklinde gerekcelendirildigi
icin surekli etkin kategorisinde yer alirken

Gelistirilen  metaforlarin  kategorilere  ayn1 zamanda bagka bir katilimci
dagitilmas1 sonucunda toplam 25 adet tarafindan ‘“gemilerin getirdigi yiikler
kavramsal kategori elde edilmistir. Baz1  burada toplanir” seklinde
kategorilerin  yalnizca 1 veya 2  gerekgelendirildigi i¢in depo
metafordan olustugu goriilmiistiir. Az  kategorisinde de yer almistir.
Tablo 3. Metaforlarin olusturdugu kategoriler
No Kategori Kullanilan Metaforlar Metafor %
Sayisi
1  Barinak Ev, agac, otel, otopark, baba, sigmak, otogar 21 17,4
2 Ticaret merkezi Aligveris merkezi, kapi, agure, glimriik, hal, kalp, 14 11,6
kutu, pazar, sehir, yapboz pargalari
3 Ulastirmaci Kargo sirketi, agag, istasyon, kablo, koprii, lojistik 10 8,3
firmasi, otogar
4  Destekleyici Art, kalp, beyin, anne, holding, istasyon 9 7,4
5  Yiikleme ve tahliye Havaalani, istasyon, buzdolabi, delik sise, depo, 9 7,4
merkezi otogar, su sisesi
6  Hayati Kalp, agag, evin temeli, giines, hayat, yemekteki 7 5,8
tuz
Isletme Banka, borsa, devlet, fabrika, okul, sirket 6 5,0
8  Sirekli etkin Aligveris merkezi, ar1 kovani, karinca yuvasi, 5 4.1
makine, sera
9  Yeniliklere ag¢ilan kap1 Kapi, kadin, siir, yeni diinya 5 4,1
10 Depo Ar1 kovani, depo, ev, saklama kabi1 4 33
11 Gelir getiren Banka, futbolcu, kapi, para kaynagi 4 3,3
12 Koordinator Anakart, beyin, internet saglayicisi, karinca yuvasi 4 33
13 Karmasik Hayat, kafa, nar 3 2,5
14 Ongériilmez Dalga, hayat, riizgar 3 2,5
15  Sistematik Cark, kamu dairesi 3 2,5
16 Diger Ayrilik, sehir, yol, agag, sarap, canta, dipsiz 14 11,6
bardak, okul, orman, hayal, kahvehane, hayat
Toplam 121  100,0
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En fazla metaforu igeren kategori barinak
(=21, %]17,4) kategorisi olmustur.
Ticaret merkezi ve ulastirma kategorileri
de en ikinci ve Tlgiincii sirada (f=14,

%I11,6; £:10, %S8,3) yer almstir.
Kavramsal kategoriler ve igerdikleri
metaforlar  asagida  detayli  sekilde
acgiklanmustir.

3.1. Barmnak olarak liman kategorisi

Ogrencilerin ~ barinak  olarak  liman
kategorisi altinda 7 farkli metafor
tirettikleri ~ goriilmektedir. En  fazla

gelistirilen metaforun ev (=12, 9%9,9)
oldugu goriilmiistiir. Diger metaforlardan
agag, otel ve otopark ikiser kez; baba,
sigimak ve otogar ise birer kez
kullanilmistir. Barmak kategorisindeki
metaforlar ile ilgili katilimeilarin kurdugu
iliskiler soyledir:

“Bence liman eve benzer, ciinkii zor hava
sartlarinda sigindigimiz yerdir. ”(1EV)
“Bence liman eve benzer, ciinkii suda
yiizen tasitlarin dinlenme ve konaklama
gibi ihtiyaglarini karsilar. ”(1EY)

“Bence liman agaca benzer, ¢iinkii
gemiler kuslarin agagta konakladigr gibi
limanda konaklar.”(I1EY)

“Bence liman otele benzer, ¢iinkii gemiler
bir siire konaklaywp rotalarina devam
eder.”(I1EY)

“Bence liman otoparka benzer, ¢iinkii
gemiler bir siireligine park eder.”(2KV)
“Bence liman babaya benzer, ¢iinkii zor
durumlarda ona siginiriz. ”(1EY)

“Bence liman siginaga benzer, ¢linkii
teknelerin dalgalarda giivenli durdugu
yerdir.”(1KV)

“Bence liman otogara benzer, ¢iinkii
bir¢ok ¢esit gemi gelir konaklar ve
gider.”(2KY)

3.2. Ticaret merkezi olarak liman
kategorisi

Ogrencilerin ticaret merkezi olarak liman
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kategorisinde 10 adet metafor gelistirdigi
goriilmiistiir. Bu metaforlardan aligveris
merkezi ve kapi Uger kez, asure, giimriik,
hal, kalp, kutu, pazar, sehir ve yapboz
pargalart ise birer kez kullanilmistir.
Ticaret merkezi kategorisi metaforlariyla
ilgili  katilimcilarin  kurdugu  iligkiler
sOyledir:

“Bence liman aligveris merkezine benzer,
¢linkii biiyiik bir Pazar gibi bir siirii mal
ve esya bulunur.”(1EY)

“Bence liman diinyaya ag¢ilan bir kaprya
benzer, ciinkii iilkede var olan iiriinleri
diger tiilkelere ihra¢ etmek ve diger
tilkelerden — mal  ithal etmek icin
kullanilir.”(2EV)

“Bence liman giimriiklere benzer, ¢iinkii
ithalat ve ihracat oradan yapilir.”(1KY)
“Bence liman hale benzer, ciinkii alict ve
saticinin bulustugu yerdir.”(1EY)

“Bence liman kalbe benzer, clinkii
ticarete kan pompalayan yerdir. ”(1EY)
“Bence liman kutuya benzer, ¢iinkii iginde
herkese hitap eden mallar vardwr.”(1EY)
“Bence liman pazara benzer, ¢iinkii
ticaret yapilir ve para  alisverisi
vardir.”(2EY)

“Bence liman sehre benzer, ciinkii ticari
faaliyetler yogun yasanir.”(2EV)

“Bence liman yapboz par¢alarina benzer,
ctinkii birlestiklerinde ticaret ve ulasimin
gergeklesmesini saglar. ”(1KY)

3.3. Ulastirmaci olarak liman kategorisi

Ogrencileri ulastirmaci  olarak liman
kategorisine iliskin 7 adet metafor
gelistirdikleri gorilmiistiir. Bu

metaforlardan kargo sirketi (=3, %2,5)
en fazla kullanilan metafor olurken, aga¢
iki kez; istasyon, kablo, koprii, lojistik
firmast ve otogar metaforlar1 birer kez
kullanilistir. Ulastirmaci kategorisindeki
metaforlarla ilgili katilimcilarin kurdugu
iliskiler soyledir:

“Bence liman kargo sirketine benzer,
clinkii bir gemi bir limandan aldig yiikii
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diger limana ulastirir.”(1EY)
“Bence liman agaca benzer, ¢iinkii agacin

dallart  gemilerin  gittigi  yollardir.
Hayvanlar  aga¢ta yuva edinir ve
vavrular. Yavrular gemiler gibidir ve

dallarda gezinirler.”(IEY)

“Bence liman istasyona benzer, ¢iinkii
insanlar ve egyalar bir yerden bir yere
stirekli hareket halindedir.”(2EY)

“Bence liman kablolara benzer, ciinkii
gemilerin karaya baglantisin
saglar.”(1KY)

“Bence liman kopriiye benzer,
ulasim ve ekonomi saglar.”(2KY)
“Bence liman lojistik firmasina benzer,
clinkii gelen iiriinler diinyanin baska
verlerine ulagtirilir. ”(2EY)

“Bence liman otogara benzer, ¢iinkii
gemiler de otobiislerin otogart kullandig

clinkii

gibi  limami  kullanarak  tasimacilik
yvapar.(2KV)
3.4.  Destekleyici  olarak  liman
kategorisi
Ogrenciler destekleyici olarak liman
kategorisine iliskin 6 adet metafor

gelistirmistir. Bu metaforlardan ari, kalp
ve beyin ikiser; anne, holding ve istasyon
birer kez kullanilmigtir. Destekleyici
kategorisi metaforlar ile ilgili
katilimcilarin kurdugu iligkiler sdyledir:
“Bence liman ariya benzer, ¢iinkii arilar
diinya igin nasil yararliysa limanlar da
oyle yararhidir.”(1EY)

“Bence liman kalbe benzer, ciinkii iic
tarafi denizlerle c¢evrili olan iilkemizi
besler.”(1EY)

“Bence liman beyne benzer, ciinkii devleti
ayakta tutar ve ona biiyiik 6lgiide
yvardimci olur.”’(1EY)

“Bence liman anneye benzer, ¢iinkii suda
yiizen araglar yakit ve diger ihtiya¢larin
burada giderir.”(1EV)

“Bence liman holdinge benzer, ¢iinkii
tilkenin  genel  ihtiyaglari  buradan
karsilanmr.”(1EY)
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“Bence liman istasyona benzer, ¢iinkii
insanlar  karaya ¢ikip  ihtiyaglarin

giderir.”(2EY)

3.5. Yiikleme ve tahliye merkezi olarak
liman kategorisi

Ogrencilerin yiikleme ve tahliye merkezi
olarak liman kategorisine iliskin 7 adet
metafor gelistirdikleri goriilmiistiir. Bu
metaforlardan  havaalani ve istasyon
ikiser; buzdolabi, delik sige, depo, otogar
ve su gsisesi ise birer kez kullanilmistir.
Yiikleme ve tahliye merkezi
kategorisindeki  metaforlar ile ilgili
katilimcilarin kurdugu iligkiler sdyledir:
“Bence liman havaalanina benzer, ciinkii
havaalamndaki ucaklarin yolsu indirip
bindirmesi gibi limana gelen gemiler de
viiklerini ellegleyip limandan yeni yiikler
alip rotalarina devam ederler.”(2EV)
“Bence liman istasyona benzer, ¢iinkii
gemilerin yiik alip bosalttig
verdir.”(2EY)

“Bence liman buzdolabina benzer, ciinkii
ici dolar ve bosalir.”(2EY)

“Bence liman delik siseye benzer, ¢iinkii
gelen ve giden gemiler nedeniyle stirekli
dolup bosalir.”(1EY)

“Bence liman depoya benzer, ¢iinkii
gemilere yiik verilir ve gemilerden yiik
alimir. ”(2EY)

“Bence liman otogara benzer, ¢iinkii
otobiisler de gemiler gibi siirekli bir yerde
dolup bosaltilir.”(2EV)

“Bence liman su sigesine benzer, ctinkii
her gelen ya i¢indekini alir ya da igini
doldurur.”(2EV)

3.6. Hayati olarak liman kategorisi

Ogrencilerin  hayati  olarak  liman
kategorisine iligkin 6 adet metafor
gelistirdikleri gorilmiustiir. Bu

metaforlardan kalp metaforu 2 kez; agac,
evin temeli, giines, hayat ve yemekteki tuz
metaforlar1 ise birer kez kullanilmigtir.
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Hayati kategorisindeki metaforlar ile ilgili
katilimcilarin kurdugu iliskiler soyledir:
“Bence liman kalbe benzer, ¢iinkii kalp
olmadan yasayamayiz, limanlar olmazsa
da ihtiyaglarimizi karsilayamayiz. ”(2EV)
“Bence liman agaca benzer, ¢iinkii
agaglar nasil karaya hayat verirse
limanlar da denize hayat verir. ”(1EY)
“Bence liman evin temeline benzer, ctinkii
biitiin isler limanda bagslar.”(1KY)

“Bence liman giinese benzer, ¢iinkii var
olduk¢a hayat devam eder.”(1EY)

“Bence liman hayata benzer, c¢iinkii en
oncelikli olandwr.”(2EY)

“Bence liman yemekteki tuza benzer,
ctinkii  limanlar bir iilkenin olmazsa
olmazidir. ”(2EY)

3.7. Isletme olarak liman kategorisi

Bu  kategoriye  iliskin  gelistirilen
metaforlar; banka, borsa, devlet, fabrika,
okul ve sirket metaforlaridir. Bu alt1
metafor birer kez kullanilmistir. Isletme
kategorisindeki  metaforlar ile ilgili
katilimcilarin kurdugu iligkiler sdyledir:
“Bence liman bankaya benzer, ¢iinkii
para gelmezse bankalar gemi gelmezse
Limalar ¢alisamaz.” (2EV)

“Bence liman borsaya benzer, c¢iinkii
gemiler geldik¢e degeri artar.” (1EY)
“Bence liman devlete benzer, clinkii
yonetilirken  ozveri, disiplin ve ¢ok
calisma ister. Bunlar olmazsa limanlar da
devlet de batar.” (2EY)

“Bence liman fabrikaya benzer, ¢iinkii
icinde bir stirii calisan vardwr.” (1EY)
“Bence liman okula benzer, clinkii
calismak gerekir ve belirli is saatleri
vardir.”(2EY)

“Bence liman sirkete benzer, clinkii
icerisinde ¢alisanlar, yapilan bir is vardir
ve kar elde edilir.”(2KV)
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3.8. Siirekli
kategorisi

etkin olarak liman

Katilimeilar bu kategori ile ilgili 5 adet
metafor (aligveris merkezi, ari kovani,
karinca yuvasi, makine, sera)
gelistirmistir. Metaforlarin her biri birer
kez kullanilmistir. Stirekli etkin kategorisi
metaforlart  ile ilgili  katilmcilarin
kurdugu iligkiler soyledir:

“Bence liman aligveris merkezine benzer,
clinkii giden gelen ¢ok olur ve hep
isler.”(2EY)

“Bence liman ar1 kovanina benzer, ¢tinkii
7/24 ¢alisir;, hep bir operasyon, islem ve
faaliyet vardwr.” (1KV)

“Bence liman karinca yuvasina benzer,
¢linkii devamly ¢calisir, hi¢ durmaz.”(2EV)
“Bence liman makineye benzer, ¢iinkii
gece giindiiz durmadan ¢alisir. ”(1EY)
“Bence liman seraya benzer, ¢iinkii her

mevsim ve her saat bir dongii
icerisindedir ve hi¢cbir zaman
durmaz.”(1EY)
3.9. Yeniliklere acillan kap1 olarak
liman kategorisi
Bu  kategoride 4 adet metafor

gelistirilmistir. Bu metaforlardan kap: iki
kez; kadin, sinir ve yeni diinya birer kez
kullanilmistir.  Yeniliklere acilan kapi
kategorisindeki  metaforlar ile ilgili
katilimcilarin kurdugu iliskiler soyledir:

“Bence liman kapiya benzer, ¢iinkii
tilkeler arasi gegisi saglar.” (2EV)

“Bence liman kadina benzer, ciinkii her
zaman  merak  edilecek  taraflar
vardir. ”(1EY)

“Bence liman sinira benzer, ciinkii deniz
ozgiirliiktiir. Limanlar ozgiirliigiimiiziin
ontindeki son duvarlardir. ”(1EY)

“Bence liman kadina benzer, ciinkii her
zaman  merak  edilecek  taraflar
vardir. ”(1EY)

“Bence liman yeni diinyaya benzer, ¢iinkii
her liman yeni yasantilar, yeni kiiltiirler,
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veni  hayatlar insanlar

demektir. ”(1EV)

ve  yeni

3.10. Depo olarak liman kategorisi

Katilimeilar bu kategoriye iliskin 4 adet
metafor (ar1 kovani, depo, ev, saklama
kab1) gelistirilmistir. Her bir metafor birer
kez kullanilmistir. Depo kategorisindeki
metaforlar ile ilgili katilimeilarin kurdugu
iliskiler soyledir:

“Bence liman ar1 kovanina benzer, ¢tinkii
tiim tirtinler gemiler sayesinde limanda
toplanmir.”(2EV)

“Bence liman depoya benzer, ¢linkii
tasinacak yiikiin gemiye sevk edilmeden
once bekledigi yerdir. ”(1EY)

“Bence liman eve benzer, ciinkii
konteynerler burada saklanir. ”(2EV)
“Bence liman saklama kabina benzer,
clinkii yiik bir yerden gelir, orada depo
edilir ve sahipleri oradan alir.”(2EV)

3.11. Gelir
kategorisi

getiren olarak liman

Bu kategoriye iligskin birer kez kullanilan
4 adet (banka, futbolcu, kapi, para
kaynagi) metafor gelistirilmistir. Gelir
getiren kategorisi metaforlar ile ilgili
katilimcilarin kurdugu iligkiler sdyledir:
“Bence liman bankaya benzer, ¢iinkii
gemiler para getirir.”(I1EY)

“Bence liman futbolcuya benzer, ¢iinkii
forvet olmadiginda  futbol takiminin
verimi simirlt olacag: gibi, liman olmazsa
bolgedeki  ekonomik  faaliyet  kisith
olur.”(2EY)

“Bence liman kaprya benzer,
tilkenin  ekonomik  girisi
gerceklesir.”(2EV)

“Bence liman para kaynagina benzer,
clinkii milyon dolar degerinde yiiklerin
elleclemesi yapilir.”(2EY)

clinkii
buradan
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3.12. Koordinator olarak liman
kategorisi

Bu kategoriye iliskin 4 adet metafor
(anakart, beyin, internet saglayicisi,
karinca  yuvasi)  gelistirilmistir.  Bu
metaforlar  birer kez kullanilmistir.
Koordinator kategorisi metaforlar1 ile

ilgili  katilimeilarin - kurdugu  iliskiler
sOyledir:

“Bence liman anakarta benzer, clinkii
ticaret buradan yonetilir. ”’(1EY)

“Bence liman beyne benzer, ¢iinkii her
ver ile bir baglantisi vardir. ”(1EY)
“Bence liman internet saglayicisina
benzer, ¢iinkii ticaret agi bu merkezden
yonetilir. ”(1EY)

“Bence liman karinca yuvasina benzer,
¢clinkii gemileri karincalar  gibi
yonlendiriv,  ¢alistrir  ve  yuvasina
dondiirtir.”(1EY)

3.13. Karmasik olarak liman kategorisi

Bu kategoriye iliskin hayat, kafa ve nar
olmak tizere birer kez kullanilan 3 adet
metafor gelistirilmistir. Karmasik
kategorisindeki  metaforlar ile ilgili
katilimcilarin kurdugu iligkiler soyledir:
“Bence liman hayata benzer, ¢iinkii her
zaman merak edilecek yonleri ve
¢oziilmesi gereken sorunlar
vardir.”(IKY)

“Bence liman kafaya benzer, ¢iinkii ¢ok
karisik bir yapisi vardwr. ”(1EY)

“Bence liman nara benzer, c¢linkii
disaridan her sey basit goriinse de icine
girince bir stirti ayrintisi vardir.”(1EY)
liman

3.14. Ongoriilmez  olarak

kategorisi

Katilimcilar bu kategoriye iliskin dalga,
riizgar ve hayat olmak lizere 3 metafor

gelistirmistir. Her metafor birer kez
kullanilmistir.  Ongoériilmez ~ kategorisi
metaforlart  ile ilgili  katilmcilarin

kurdugu iligkiler soyledir:
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“Bence liman dalgaya benzer, ¢iinkii ne
zaman alabora edecegi belli
olmaz.”(1EY)

“Bence liman hayata benzer, ¢iinkii ne
zaman neyin olacagi, hangi sorunlarla
karsilasilacag belli degildir.”(2EY)
“Bence liman riizgara benzer, ¢iinkii ne
yone savurdugu belli degildir. ”(1EY)

3.15. Sistematik olarak liman kategorisi

Katilimcilar ~ sistematik  olarak liman
kategorisine iliskin ¢ark (f=2) ve makine
(f=1) olmak iizere 2 metafor gelistirmistir.
Sistematik kategorisi metaforlar ile ilgili
katilimcilarin kurdugu iliskiler sdyledir:
“Bence liman ¢arka benzer, ¢iinkii her sey
birbiri ile baglantilidir. Bir sey aksarsa
hepsi aksar.”(1EY)

“Bence liman kamu dairesine benzer,
ctinkii her sey bir sistemle
yuiriitiiliir. ”(1KY)

3.16. Liman olgusuna
metaforlar

iliskin diger

Elde edilen 15 kategori icerisinde yer
almayan ve bagimsiz kategori
olusturmayan metaforlar (f=15) diger
baglig altinda  toplanmustir. Bu
metaforlardan ayrilik ve sehir ikiser kez,
diger 11 metafor 1ise birer kez
kullanilmistir. Diger kategorisi altinda
incelenen metaforlar ile ilgili
katilimcilarin kurdugu iligkiler sdyledir:

“Bence liman ayriliga benzer, ¢iinkii
gemiler limana veda eder.”(1EY)
“Bence liman ayriliga benzer, ¢iinkii

vedalar yagatir.”(1KY)

“Bence liman sehre benzer, ¢iinkii her yil
diinyanin farkl yerlerinden farkl seyler
bir noktada bulusur.”(2EV)

“Bence liman sehre benzer, ¢iinkii huzur
verir.”(2KV)

“Bence liman yola benzer, ¢iinkii gelen
gecen ¢ok olur.”(IEY)

“Bence liman agaca benzer, ¢iinkii emek
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harcayp islersen bir sekil elde eder,
degerinin artmasini saglarsin.”(1EY)
“Bence liman saraba benzer, ¢iinkii yillar
gectikge gelisip giizellesir. ”(2EY)
“Bence liman c¢antaya benzer,
genig bir hacme sahiptir.”(2EY)
“Bence liman dipsiz bardaga benzer,
¢linkii kapasitesi hi¢ dolmaz.”(1KY)
“Bence liman okula benzer, clinkii
limanda okuldaki ogrenciler gibi ¢esit
cesit yiik bulunur.”(2EV)

“Bence liman ormana benzer, ¢iinkii etraf
huzur kokar.”(IKY)

“Bence liman hayallere benzer, ¢iinkii
beklentilerle doludur.”(1KY)

“Bence liman kahvehaneye benzer, ¢iinkii
oradaki calisanlar sohbet eder ve zaman
gecirmek i¢in birlikte eglenir.”(1EY)
“Bence liman hayata benzer, ¢iinkii
icindeki  kosturmaca ve kalabaliktan
zamann nasil gegtigi fark edilmez. ”(1KV)

ctinkii

3.17. Metaforlar ve kategorileri ile ilgili
genel bulgular

Metaforlarin  olusturdugu kategorilerin
degiskenlere (sinif, cinsiyet, deneyim)
gore dagilim1 Tablo 4’te gosterilmektedir.
Sinif degiskeni incelendiginde, barinak
olarak liman kategorisinin 1. ve 2. siniflar
icin en ¢ok kullanilan (%16,4, %18.,5)
kavramsal kategori oldugu goriilmektedir.
Ancak  genel  kategori  siralamasi
diisiiniildiiglinde hem 1. sinif hem de 2.
sinif 6grencileri i¢in siralamada degisiklik
olmustur. Ornegin, genel siralamada
ticaret merkezi (%]11,6) ikinci sirada iken
1. smif ogrencileri destekleyici (%12)
kategorisini ikinci siraya yerlestirmis, 2.
Smif Ogrencileri ise yiikleme ve tahliye
merkezi  (%14,8) kategorisini ticaret
merkezi (%14,8) kategorisi ile es onemde
degerlendirmistir. Bunun yani sira, 1. sinmif
Ogrencilerinin metaforlar tiim
kategorilere dagilirken 2. sinif
ogrencilerinde koordinator ve ongériilmez
kategorileri bos kalmstir.
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Cinsiyet degiskeni incelendiginde, barinak  erkek 6grencilerde genel siralamadan ¢ok
kategorisinin erkek ve kadin 6grencilerde  farklilik arz etmemis ve metaforlarin,
ilk swrada (%21,4, %]16,1) yer aldigi  genel dagilima yakin bir sekilde biitiin
goriilmiistiir. Kategorilerin siralamasimnin  kategorilere dagilmistir.

Tablo 4. Kategorilerin, katilimcilarin 6zelliklerine gore dagilimi

Kategori Smif Cinsiyet Deneyim Genel
1 2 Kadin  Erkek Var Yok Toplam

f % £ % f % f % f % ff % f %
Barinak 11 164 10 185 6 214 15 16,1 10 28,6 11 126 21 174
Ticaret merkezi 6 90 8 148 4 143 10 10,8 5 143 9 103 14 11,6
Ulastirmaci 5 75 5 93 4 143 6 65 2 57 8 92 10 8,3
Destekleyici 8 12,0 1 9 - 00 9 97 1 29 &8 92 9 74
Yiikleme ve 1 1,5 8 148 1 36 8 86 3 86 6 69 9 74
tahliye merkezi
Hayati 4 60 3 56 1 36 6 65 1 29 6 69 7 58
Isletme 2 30 4 74 1 36 5 54 3 86 3 34 6 50
Siirekli etkin 3 45 2 37 1 36 4 43 2 57 4 46 6 4,1
Yeniliklere 4 60 1 19 - 00 5 54 2 57 3 34 5 4,
acilan kap1
Depo 1 1,5 3 56 1 36 3 32 2 57 2 23 5 33
Gelir getiren 2 30 2 37 - 00 4 43 - 0,0 4 406 5 33
Koordinator 4 60 - 00 - 00 4 43 - 0,0 4 406 5 33
Karmasik 2 30 1 9 2 71 1 1,1 - 00 3 34 3 25
Ongoriilmez 2 30 1 9 - 00 3 32 - 00 3 34 3 25
Sistematik 3 45 - 00 1 36 2 22 - 00 3 34 3 25
Diger 9 135 5 93 6 214 8 86 4 114 10 114 14 11,6
Toplam 67 100 54 100 28 100 93 100 35 100 8 100 121 100
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Kadin 6grencilerde ise siralama ve dagilim
genelden farkl gerceklesmis ve
destekleyici, yeniliklere acilan kapi, gelir
getiren,  koordinator ve  ongoriilmez
kategorilerinde metafor yer almamustir.
Bunun yami sira kadin  6grencilerin
metaforlarindan %21,4’u kategori
olusturmayan metaforlarin yer aldig1 diger
baslig1 altinda toplandig1 gortilmiistiir.
Deneyim degiskeni incelendiginde, liman
deneyimi olmayan ogrencilerin
metaforlarinin  kategorilere  dagiliminin
genel dagilima benzer oldugu
goriilmektedir. Liman deneyimi olan
ogrencilerin kategorilerinin dagilimi ise
genel dagilimdan farkli olmus; siralamada
farlilik oldugu gibi, gelir getiren, karmasik,
koordinatéor, ongériilmez ve sistematik
kategorilerinde metafor yer almamistir.
Hem deneyimi olan hem de olmayan
ogrencilerde barinak kategorisi ilk sirayi
(%28,6, %12,6) almistir.

4. TARTISMA VE SONUC

Diinya kiiresel bir pazardir. Limanlar, bu
dev pazar igerisindeki mallarin dagitim
noktalaridir. Hem ucuzlugu hem de
kapasitesi agisindan denizyolu ve limanlar,
kiiresel ticaret ve tagimacilik iglemlerinin
ana  unsurudur. Kiiresel  olgekteki
faaliyetlerin bu 6nemli duraklar1 hakkinda
toplumun ve paydaslarin zihnindeki alginin
olumlu olmas1 da 6nem tagir. Olumlu algi,
performansin artmasmi ve dolayis1 ile
gelisimin hizlanmasin1 saglayacaktir. Bu
caligma, yakin zamanda limanlarin
paydaglart arasina katilacak Deniz ve
Liman Isletmeciligi 6grencilerinin liman
kavramina iligkin algilarin1 yansitmaktadir.
Ogrencilerin liman algilarma iliskin 66
adet metafor trettikleri goriilmektedir. Bu
sayida metaforun varlhigi, &grencilerin
algilarinin oldukca farklilagtigini
gostermektedir. En fazla iiretilen metafor
‘ev’ (=13, %10,7) metaforu olmustur. ‘Ev’
metaforunun  diger metaforlara  gore
oldukca fazla kullanildig1 goriilmiistiir. Bu
durum, limanin bir yuva, siginak, barimak
veya konaklama yeri oldugu konusundaki
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algiin yaygin oldugunu gostermektedir.
Uretilen metaforlarin olusturduklari
kategoriler incelendiginde ‘barinak’ (f=21,
%17,4) kategorisinin one ciktig1
gorilmiistiir. Bu  durum, retilen
metaforlardan elde edilen sonug ile paralel
olarak limanin bir yuva, siginak, barinak
veya konaklama yeri seklinde algilandigini
gostermektedir. En yaygin kullanilan ikinci
kategori olan ‘ticaret merkezi’ (f=14,
%11,6) ile ‘igletme’ (f=6, %5) ve ‘gelir
getiren’ (f=4, %3,3) kategorileri, limanda
parasal  islemlerin  yapildigi  algisim
yansitmaktadir. ‘Ulastirmaci’ (f=10, %8,3),
‘yikleme ve tahliye merkezi’ (=9, %7,4)
ve ‘depo’ kategorileri ise, limanin
tasimaciligin  6nemli bir aktorii oldugu
algisinin bir irliniidiir. Limanin bir diger
algilanig bi¢imi de, ‘destekleyici’ (f=9,
%7,4) ve  ‘hayati’ (=7,  %5.8)
kategorilerinden anlagilacagi lizere
toplumun/iilkenin ihtiyaglarint karsilayan
oldugu yoniindedir.

Calismada ti¢ adet degisken (swnif, cinsiyet,

deneyim) mevcuttur. Simif  degiskeni
acisindan bakildiginda, ‘destekleyici’ ve
‘ylikleme ve tahliye merkezi’
kategorilerindeki ~ dagilimda  farklilik

goriilmektedir. Bu iki kategori disinda,

ogrencilerin {rettigi metaforlara iliskin
kategorilerin birbirinden cok
farklilagmadigit  ve  genel dagilimla

benzerlik gosterdigi diistiniilmektedir. Bu
nedenle sinyf degiskeninin Ogrencilerin
liman algis1  {izerinde belirgin rol
oynamadig1 sonucuna ulasilmaistir.

Bir diger degisken olan cinsiyet agisindan
degerlendirildiginde, Ogrencilerin
iirettikleri metaforlara iliskin kategorilerin
dagiliminda farklhiliklar gdzlemlenmistir.
Erkek ogrencilerin kategori dagilimi genel
dagilimla benzerlik gosterirken, kadin
ogrencilerin destekleyici, yeniliklere agilan
kapi,  gelir getiren, koordinatér ve
ongoriilmez kategorilerine iliskin metafor
iiretmedikleri sonucuna ulasilmigtir. Ancak

bu sekilde bir sonucun, c¢alisma
ornekleminde yer alan kadin 6grenci
sayisinin  erkek Ogrencilere daha az

olmasindan kaynaklandig1 diisiiniilebilir.
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Bulgular deneyim degiskeni agisindan
incelendiginde; liman deneyimi olan
ogrencilerde ‘barinak’ kategorisinin
olmayanlara gore belirgin sekilde fazla
(%28,6; %12,6) oranda metafor igerdigi
goriilmektedir. Bunun yani sira, deneyimi
olmayan Ogrencilerin metaforlart  tim
kategorilere dagilirken, deneyim olan
ogrencilerin metaforlarinin 16 kategorinin
11’ine dagildig1 goriilmiistiir. Bu bulgular,
liman deneyimi olan &grencilerin algisinin
daha belirgin oldugunu gostermektedir. Bu
durum, deneyimin Deniz ve Liman
Isletmeciligi 6grencilerinin /iman olgusu
hakkindaki algilarim1 etkileyen bir unsur
oldugu sonucunu dogurmaktadir.

Bu caligmanin sonuglari, Deniz ve Liman
Isletmeciligi alaninda 6n-lisans diizeyinde
O0grenim goren bir grup 6grenciden elde
edilen verilerin yansimasidir. Ortadgretim,
lisans ya da lisansiistii diizeyde 6grenim
goren Ogrenciler ile yapilmig ¢aligmalarda
farkli sonuclar ortaya cikabilir. Ayrica
limanlarda c¢aligan personel ile yapilacak
calismalar da farkli durumlara isaret
edebilir. Bu baglamda, 0&zellikle liman
personelinin /iman algismi belirleyecek ve
bu alginin liman ve personelin performanst

ile iliskisini irdeleyecek yonde
gerceklestirilecek caligmalar onemli
goriilmektedir.
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ABSTRACT
The aim of this study was to purified
eicosapentaenoic acid (EPA) and

docosahexaenoic acid (DHA) essential oils from
trout oil using high performance liquid
chromatography (HPLC) method, and
bioconverted EPA and DHA into bioconverted
EPA (bEPA) and bioconverted DHA (bDHA)
extracts by P. aeruginosa PR3. Moreover, in vitro
antibacterial activity of bEPA and bDHA was
investigated using disc diffusion methods and
minimum inhibitory concentration (MIC). EPA
and DHA concentration in trout oil increased
after HPLC optimisation. In this study, EPA and
DHA enriched products were obtained which are
to be used as valuable supplements for food and
pharmaceutical purposes. The bioconverted EPA
and DHA exhibited antibacterial activities against
two Gram-positive bacteria (Listeria
monocytogenes ATCC 7677 and Staphylococcus
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aureus ATCC 29213) and six Gram-negative
bacteria (Pseudomonas aeruginosa ATCC 27853,
Escherichia coli ATCC 25922, Klebsiella
pneumoniae ATCC700603, Enterococcus faecalis
ATCC 29212, Aeromonas hydrophila NCIMB
1135 and Salmonella paratyphi A NCTC 13).
Inhibition zones and MIC value of bEPA and
bDHA against bacterial strains ranged from 7 to 12
mm and from 350 to 2350 pg/mL, respectively.
Our results suggested that the crude extracts of
bioconversion of EPA and DHA by P. aeruginosa
PR3 can be considered as promising antimicrobials
in improving food safety by controlling foodborne
pathogens.

Keywords: High performance liquid
chromatography (HPLC), docosahexaenoic acid
(DHA), eicosapentaenoic acid (EPA), minimum
inhibitory concentration (MIC), Pseudomonas
aeruginosa PR3
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OZET

Bu caligmada alabalik yaglarindan HPLC teknigi ile esansiyel yag asitleri olan EPA ve
DHA ®-3 yag asitlerinin elde edilmesi ve bu yag asitlerinin P. aeruginosa PR3 susu
tarafindan biyodoniigiimleriyle liretilen ekstraktlarin inhibisyon zonu ve MIC degerleri
ile gida kaynakli patojen bakterilere karsi antimikrobiyal etkileri incelenmistir. Ham
alabalik yaginda %]11.1 oraninda EPA ve %]15.9 oraninda bulunan DHA yag asitleri,
HPLC optimizasyonu sonucu %58.64 (EPA) ve %40.33 (DHA) seviyelerine
yiikseltilmigtir. Bu sekilde gida ve farmasotik amaglar igin degeri yiiksek destek
maddesi olarak kullanilabilecek EPA ve DHA’ca zenginlesmis liriinler elde edilmistir.
Biyodoniisimlii. EPA ve DHA (bEPA, bDHA) 2 gram pozitif bakteri (Listeria
monocytogenes (ATCC 7677) ve Staphylococcus aureus (ATCC 29213)) ve 6 gram
negative bakteriye (Pseudomonas aeruginosa (ATCC 27853), Escherichia coli (ATCC
25922), Klebsiella pneumoniae (ATCC700603), Enterococcus faecalis (ATCC 29212),
Aeromonas hydrophila (NCIMB 1135), Salmonella paratyphii A (NCTC 13)) kars1
antibakteriyel aktivite gostermistir. Her iki bEPA ve bDHA biiyilime inhibisyonu gram
pozitif bakterilere kars1 benzer sonuglar gosterirken, bDHA ekstrakti minimum inhibitor
konsantrasyonu (MIC) olarak tanimlanan gram negative bakterilere karsi bEPA’dan
daha etkili olmustur. Sonug¢ olarak, P. aeruginosa PR3 tarafindan EPA ve DHA’nin
biyodontisiim ekstraktlar1 gida kaynakli patojenlerin kontrolii i¢in gida giivenliginin
gelistirilmesinde gelecek vaad eden antimikrobiyal ajanlar olarak diistiniilebilir.

Anahtar sozciikler: HPLC; DHA; EPA; MIC; Pseudomonas aeruginosa PR3; biiylime
inhibisyonu.

1. INTRODUCTION development of the neural and vision

During the last years, interest in the
nutritional and pharmacological effects of
dietary polyunsaturated fatty acids and
specifically of n-3 polyunsaturated fatty
acids has increased (Simopoulus, 1991;
Uauy et al, 1992). The ®-3
polyunsaturated fatty acids (PUFA),
especially eicosapentaenoic acid (20:5,
EPA), docosahexaenoic acid (22:6, DHA)
are attracting increasing attention because
of their importance to human health (Uauy
& Valenzuela, 1992). EPA is the precursor
of prostaglandins, tromboxanes and
leukotrienes, which are effective anti-
aggregatory substances. EPA ingestion can
has effects on cardiovascular diseases
through a variety of mechanisms (Glosmet,
1985) and DHA in essential for the
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function, mainly in neonates (Uauy et al.,
1992). DHA is a main component of
membrane phospholipids of brain and
retina cells. Clinical studies show that
DHA is essential for the growth and
development of the brain in infants and for
maintenance of normal brain functions in
adults. Recently it has been shown that
EPA and DHA supplementation has
positive health effects including attenuation
of coronary heart disease risk factors

(hypertension,  hyperlipidemia, platelet
aggregation, glucose tolerance);
modulation of eicosanoid  synthesis

(cellular immune system, dermal integrity)
and tumoricidal activity. Some studies
indicated that the PUFA concentrates,
devoid of more saturated fatty acid, are
much better than oils themselves since they
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allow the daily intake of total lipid to be
kept as low as possible.

Samples enriched in these fatty acids are
needed to further investigate their
nutritional, health and biochemical effects
and to serve as secondary analytical
standards. The PUFA concentrates can be
produced by several methods, including
fractional crystallization, urea
fractionation, molecular  distillation,
supercritical fluid extraction, silver ion
complexation and enzymatic hydrolysis
and esterification reactions. Different
procedures for the obtention of EPA and
DHA concentrates at laboratory scale,
including  urea  complexation  and
interesterification with specific lipases
allowing the obtention of concentration up
to 90% for both fatty acids, have been
developed (Haagsma et al., 1982; Ackman
et al., 1988; Haraldsson et al., 1989).
However, the nutritional and
pharmacological research on these fatty
acids needs pure forms of either EPA and
DHA.

Microbial conversion of unsaturated fatty
acids has been widely exploited to produce
new, value-added hydroxy products. The
bioconversion reactions by Pseudomonas
aeruginosa PR3 have been cited
extensively among microbial systems that
produce mono-, di- and trihydroxy fatty
acid derivatives from unsaturated fatty
acids (Hou and Bagby, 1991; Kuo et al.,
1998, 2001; Kim et al., 2000). Strain PR3,
isolated from a wastewater stream on a pig
farm in Morton, Illinois, was found to
convert oleic acid to a novel compound,
7,10-dihydroxy-8(E)-octadecenoic acid
(DOD) (Hou and Bagby, 1991), and to
convert ricinoleic acid to a novel
compound, 7,10,12-trihydroxy-8(E)-
octadecenoic acid (TOD) (Kuo et al.,
1998).

Eicosapentaenoic  acid (EPA) and
docosahexaenoic acid (DHA) are formed in
animal (including fish and shellfish)
tissues, but not plant tissues. DHA is a
component of membrane structural lipids
that are enriched in certain phospholipid
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components of the retina and nonmyelin
membranes of the nervous system in
animal. EPA is a precursor of the ®-3
eicosanoids, which have been shown to
have beneficial effects in prevention of
coronary heart disease, arrhythmias, and
thrombosis  (Kinsella et al., 1990).
Although microbial bioconversion of EPA
and DHA was reported by Hosokawa et al.
(2003), the antimicrobial activity of
bioconversion products has not been
investigated so far.

In this study we describe two comparative
procedure for the obtention of almost pure
fractions of EPA and DHA by HPLC
starting from a concentrate containing up
11.1% and 15.9% in trout oil increased in
58.64% and 40.33% after HPLC
optimization (Nieto et al.,, 1997) and
antibacterial availability of bioconversion
extracts of EPA and DHA produced by P.
aeruginosa PR3 strain as determining the
inhibition zone and MIC values against a
range of foodborne pathogenic bacteria.
This concentrate could be used as valuable
supplement for food and pharmaceutical
purposes.

2. MATERIAL AND METHOD

2.1. Materials
2.1.1. Fish Oil

The rainbow trout oil used in this study
was obtained from a commercial company
from Adana.

2.1.2. Microorganisms

P. aeruginosa PR3, kindly provided by Dr.
Hou in USDA/ ARS/NCAUR, Peoria, IL,
USA, was grown at 28°C aerobically at
200 rpm on screening medium (SM)
containing per liter 4 g dextrose, 2 ¢
K2oHPOs, 2 g (NH4)2HPO4, 1 g NHsNOs3,
0.5 g yeast extract, 0.014 g ZnSOg4, 0.01 g
FeSO4-7H,0 and 0.01 g MnSO4-7H20.

Eleven strains of foodborne pathogenic and
spoiling bacteria including Bacillus subtilis
(ATCC 6633), Enterobacter aerogenes
(KCTC 2190), Escherichia coli (ATCC
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8739), E. coli 0157:H7 (ATCC 43888), E.
coli O157:H7 (human), Listeria
monocytogenes (ATCC 19166),
Pseudomonas aeruginosa (KCTC 2004),
Salmonella enteritidis (KCCM 12021), S.
typhimurium (KCTC 2515),
Staphylococcus aureus (ATCC 6538) and
S. aureus (KCTC 1916) were obtained
from the Korea Food and Drug
Administration, Daegu, Korea. The stock
cultures were maintained on Luria broth
(LB) agar medium at 4°C. Active culture
for experiments were prepared by
transferring a loopful of cells from stock
cultures to flasks and inoculated in the LB
and incubated at 37 °C for 24 h. The
cultures were diluted with fresh LB to
achieve optical density of 10° CFU/ml for
the test organisms.

2.1.3. Chemicals

EPA and DHA as substrates were
purchased from Sigma-Aldrich (Germany).
The purity of substrate fatty acids was over
95%. All another chemicals used in this
study were purchased from Merck.

2.2. Methods

2.2.1. Purification of EPA and DHA
Fractions

The mobile phase for the purification of
fatty acids in rainbow trout oil was ethanol
and HPLC grade ultra pure water. The
separation time of total fatty acids was 20
minute. The program takes 1 minute to
return to the initial condition after
separation. The injection level was 5 pl and
the determination was at 254 nm (Nieto,
1997).

2.2.2. Fatty Acids Analysis of Fractions

Samples were converted to their
constituent fatty acid methyl esters by the
method of Ichihara et al. (1996), by using
2M KOH in methanol and n-heptane with
minor modifications. Twenty mg of sample
was dissolved in 2 ml n-heptane followed
by 4 ml of 2 M methanolic KOH. The tube

38

was then vortexed for 2 min at room
temperature. After centrifugation at 4000
rom for 10 min, the n-heptane layer was
taken for gas chromatography analyses.

2.2.3. Bioconversion reactions

Bioconversions were carried out in 50 ml
of SM which was containing (per liter) 4 ¢
dextrose, 2 g KoHPO4, 2 g (NH4)2HPOq4, 1
g NH4NOg3, 0.5 g yeast extract, 0.014 g
ZnSO4, 0.01 g FeSO4-7H20 and 0.01 g
MnSO4-7H20. EPA and DHA (each 0.5 g)
as substrates were added to 24 h old
cultures separately followed by continued
incubation for an additional 72 h and then
continuously shaken at 200 rpm in a Psycro
Therm controlled environment shaker
(New Brunswick Scientific, Edison, NJ)
for specified temperature and duration and
bioconversion was allowed to proceed. At
the end of the bioconversion the culture
broth was acidified to pH 2.0 with 6 N HCI
and extracted twice with an equal volume
of ethyl acetate/diethyl ether (1:1 vol/vol).
The solvent was then evaporated from the
combined extract with a rotary evaporator
and the crude lipid extracts were obtained
with the yield of 95%.

2.2.4. Antibacterial assay

Antibacterial tests were carried out by disc
diffusion method (Murray et al., 1995),
using 10 ml of suspension containing 10°
CFU/mlI of bacteria and poured on LB agar.
The discs (6 mm in diameter) separately
were impregnated with 1.5 pl (1500 pg
crude lipid extracts) of bioconverted
eicosapentaenoic and docosahexaenoic
acids respectively and placed on the
inoculated agar. The inoculated plates were
incubated at 37 °C for 24 h. Antibacterial
activity was evaluated by measuring the
diameter of inhibition zones against the test
microorganisms. Each assay for EPA and
DHA in this experiment was performed in
triplicate. Non-bioconverted EPA and
DHA as substrates were used as negative
control.
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2.2.5. Minimum inhibitory concentration
(MIC)

Minimum inhibitory concentrations of the
crude lipid extracts of the bioconverted
eicosapentaenoic and docosahexaenoic
acids were tested by the two-fold dilution
method (Murray et al., 1995). A loopful of
the bacterial culture from the LB slant was
inoculated in the Luria broth and incubated
at 37 °C for 24 h, and two-fold serial
dilution method was followed as below.
The crude extract was first dissolved in 5%
dimethyl sulfoxide (DMSO). This solution
was further diluted with 5%DMSO and
was added to LB to final concentration of
0, 125, 250, 350, 500, 650, 800, 1000,
2000, 3000, 4000, 5000 upg/ml. The
bacterial suspensions of tested strains were
inoculated in LB medium in 25 ml of cap
tube and incubated for 24 h at 37 °C. The
minimum concentration at which no visible
growth was observed in the tube was
defined as MIC, which is expressed in
pg/ml. A set of tubes containing only
seeded liquid medium was kept as control

2.2.6. Statistical analysis

Analysis of variance was conducted with
SAS program (Cary, NC, USA).
Comparison of means was performed using
Duncan's multiple test with significance
level of 0=0.05 using the same program.

3. RESULTS AND DISCUSSION

The chromatographic profile of the EPA +
DHA concentrate obtained from rainbow
trout oil subjected to HPLC elution has
been given in Figure 1. The retention time
of the desired omega-3 fatty acids was
found in the peak between 3.5 and 4.7
minutes. The fraction in this range was
then esterified to be injected in a gas
chromatography (GC) apparatus for yield
analysis after collection with HPLC
fraction collector.

Table 1 shows the EPA and DHA
composition of the concentrate, expressed
as percentage of the total fatty acids
present in the sample, compared to the
original fatty acid composition of rainbow

and 5% DMSO control was also trout oil before the concentration
maintained. All the tests for MIC procedure. Individual concentrations of
determinations  were  performed in EPA and DHA in the concentrate are
triplicate. 58.64% and 40.33% respectively.
mAU
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Figure 1. Peak of EPA and DHA fraction after HPLC purification
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Table 1. Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) composition (%
methy| esters) of rainbow trout oil before and after the concentration procedure

Before concentration

After concentration

procedure procedure
EPA 111 58.64
DHA 15.9 40.33
EPA + DHA 27.0 98.97

* Results represent a typical concentration procedure.

As a result of bioconversion of EPA and
DHA, total of 44 biotransformation
components have been identified after GC-
MS analysis. The components of this

extract are  carbonochloridic  acid,
methoxymethane, hydrazine, L-prolin,
oxalic acid, luprisol, propionaldehyde,
caproaldehyde, propanoic acid, valeric
acid, 1,1-dimethoxyoctane, cyclooctane,
sulfurous acid, butyric acid, 1,2,3,4-
undecanetetrol, 2-propenoic acid,

butanedioic acid, 2,2,3- triethyloxirane,
acrolein,  tetrahydropyrrolo,  thaizole,
cyclohexanecarboxylic  acid, diethyl
carbinol, cyclohexanone, butanoic acid,
decanoic acid, 4-pentenyl butyrate, 1-
heptene, cyclohexanol, silane, 1-butyne,
birnenoel, trifluoroacetic acid, dodecane,

pentalene-1,5-dione, 3-decen-1-ol,
cyclopentaneundecanoic acid, ethyl
isohexanoate, 1-pentanol,

propylphosphonic acid, 4-heptenoic acid,
hex-4-enoic acid, butyldimethylsilanol and
4-methylhexyl acetate. As a major
components are 15,18-dihydroxy-14,17-
epoxy-5 (2), 8 (2), 11 (Z) -eicosatrienoic
acid (18.2), 17,19-dihydroxy-16,18-epoxy-
4 (2),7(2),10(Z),13(Z)-docosatetoraenoic
acid  (11.96), carbonochloridic acid
(2.99%), methoxymethane (40.6%),
caproaldehyde (7.85%), 2-propenoic acid
(8.13 %) and cyclohexanone (2.07%).

In-vitro antibacterial activities of EPA and
DHA biotransformation products against
foodborne  pathogenic  bacteria  were
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determined qualitatively and quantitatively
by inhibition zone and MIC values.
According to the results given in table 2
and 3, the crude extracts of bEPA and
bDHA showed high antibacterial activity
against two gram  positive (L.
monocytogenes (ATCC 7677) and S.
aureus (ATCC 29213)) and six gram
negative (E. faecalis (ATCC 29212), E.

coli (ATCC 25922), P. aeruginosa
(ATCC27853), K. pneumonia
(ATCC700603), A. hydrophila
(NCIMB1135) and S. paratyphii A

(NCTC13)) pathogenic bacteria. Although
eicosapentaenoic acid, which is not
bioconverted and used as negative control,
exhibit very low antimicrobial activity,
non-bioconverted doxahexaenoic acid did
not showed any antibacterial effect. The
inhibition zone diameters and MIC values
for bacterial strains varied between 7-12
mm and 350-5000 pg/ml for crude bEPA
extract and 7-12 mm and 250-4800 pg/ml
for crude bDHA extract, respectively
(Table 1 and 2). Control group as applied
5% DMSO used in this study did not
inhibit any test bacteria. Gram-positive
bacteria were more sensitive to bEPA and
bDHA than gram-negatives and showed
relatively higher antimicrobial activity than
other strains against L. monocytogenes and
S. aureus (ATCC 7677) strains (Table 2).
P. aeruginosa (ATCC 27853) from gram
negative bacteria appears to be the most
sensitive bacteria to DHA.
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Table 2. Growth inhibition zone produced by bacteria against bEPA and bDHA extracts

Inhibition Zone (mm)

Bacteria

EPA DHA
Listeria monocytogenes ATCC 7677 12 13
Staphylococcus aureus ATCC 29213 10 11
Pseudomonas aeruginosa ATCC 27853 10 12
Escherichia coli ATCC 25922 8 7
Klebsiella pneumoniae ATCC700603 7 8
Enterococcus faecalis ATCC 29212 7 7
Aeromonas hydrophila NCIMB 1135 7 7
Salmonella paratyphii A NCTC 13 7 8

In the antibacterial susceptibility studies,
many essential oils have been reported
using against P. aeruginosa (Deans and
Ritehie, 1987; Knobloch et al., 1989;
Paster et al., 1990). These results have been
substantially similar to those reported by
other researchers for essential oils
(Cosentino et al., 1999; Lambert et al.,
2001; Karaman et al., 2003). Other gram-
negative organisms had been less sensitive
to the effect of antimicrobial compounds
than Pseudomonas aeruginosa. This is
probably due to the fact that their cell wall
perimeter has an outer membrane
(Ratledge and Wilkinson, 1988), which
limits the diffusion of hydrophobic
compounds along the lipopolysaccharide
cover (Vaara, 1992).

The growth inhibition of bEPA and bDHA
crude extracts was similar to gram positive
bacteria, but DHA's bioconversion extract
was more effective than EPA as the
minimum inhibition concentration against
gram negative bacteria (Table 3). This was
closely related to experimental findings
that oxidative activity of DHA's crude
biotransformation extract was higher than
that of EPA (Kim et al., 2006). As a result,
the antibacterial properties of crude
extracts converted by the biotransformation
of w-3 fatty acids such as EPA and DHA
were produced by P. aeruginosa PR3
bacterial strain.
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Table 3. MIC values of bEPA and bDHA extracts which inhibit the growth of bacteria

) MIC (pg/mL)
Bacteria
bEPA bDHA

Listeria monocytogenes ATCC 7677 350+10.00? 350+9.502

Staphylococcus aureus ATCC 29213 500+5.002 500+5.802

Pseudomonas aeruginosa ATCC 27853 350+7.202 250+6.30°
Escherichia coli ATCC 25922 2350+27.007 1800+30.50°
Klebsiella pneumoniae ATCC700603 1800+28.60? 1650+29.90°
Enterococcus faecalis ATCC 29212 5000+32.002 4800+23.50P
Aeromonas hydrophila NCIMB 1135 2350+18.302 1650+11.80°
Salmonella paratyphii A NCTC 13 1800+16.402 1650+12.40°

4 and P shows statistically significant differences between bEPA and bDHA against test

bacteria.
4. CONCLUSION

The results showed that P. aeruginosa PR3
may suggest that EPA and DHA's
bioconversion extracts are promising
antimicrobial agents for improving food
safety for control of foodborne pathogens.
In order to produce and bioprocess
extruding extracts of a wide range of EPA
and DHA, it is necessary to isolate the
active new compounds from the crude
extracts and to define their chemical
structures to make them feasible and
practical. As a result of this study, bEPA
and bDHA extracts significantly inhibited
bacterial growth.
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ABSTRACT

In this study, it is aimed to investigate the
relationship between second hand values of
Capesize ships and iron ore prices which is the
basic loads of Capesize type ships. In this
respect, the asymmetric causality test has been
used to determine the causal relationships
between the shocks contained in the series.
This test examines the nonlinear relationships
by separating the positive and negative shocks
in the series. Considering that the reactions of
the agents in the market may also change
according to the type of shock (news), this
method provides great advantage. The data set
used in the study consists of 227 monthly
observations covering the dates between July
1999 and May 2018. According to the results,
positive shocks in iron ore price are the cause
of positive shocks in the value of 5-year-old
Capesize vessel. Furthermore, the negative
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shocks in the iron ore price are the cause of
negative shocks in the value of 5 years old
Capesize vessel. These results are hoped to
bring a different perspective to the literature
and open a new window to the researchers. In
addition, iron ore prices for those who plan to
invest in this sector can be said to be the
leading indicator for second hand Capesize
vessel values. Increasing shocks in commodity
prices trigger shocks which increase the ship
value, therefore, realizing the investment
strategies by following the commodity prices
can reduce the risks caused by uncertainty and
even lead to significant profit opportunities.
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OZET

Bu calismada Capesize gemilerinin ikinci el degerleri ile bu gemilerin en temel yiikii
olan demir cevheri fiyat1i arasindaki iliskinin incelenmesi amacglanmaktadir. Bu
dogrultuda serilerin igerdikleri soklar arasindaki nedensellik iliskisini tespit etmek i¢in
asimetrik nedensellik testi kullanilmaktadir. Bu test degiskenlerdeki pozitif ve negatif
soklar1 ayrigtirarak dogrusal olmayan iligkileri tespit edebilmektedir. Piyasadaki
ajanlarin  gelen sokun (haberin) tiiriine gore farkli tepkiler verebilecekleri
diisiiniildiiglinde, bu yontem Onemli bir avantaj saglamaktadir. Calismada kullanilan
veri seti 227 aylik gozlemden olugmaktadir ve Temmuz 1999 ile Mayis 2018 tarihleri
arasin1 kapsamaktadir. Elde edilen sonuglara gdre, demir cevheri fiyatindaki pozitif
soklar 5 yasindaki Capesize gemisinin degerindeki pozitif soklarin nedenidir. Ayrica
demir cevherindeki negatif soklar da 5 yasindaki Capesize gemi degerindeki negatif
soklarin nedenidir. Bu sonuclarin literatiire farkli bir bakis acis1 kazandirmasi ve
aragtirmacilara yeni bir pencere agmasi umulmaktadir. Ek olarak, demir cevheri
fiyatlarinin sektore yatirim yapacak olanlara Capesize gemi degerleri i¢in Oncii gosterge
olduklar1 sdylenebilmektedir. Emtia fiyatindaki arttirici soklar gemi degerindeki arttirict
soklar1 da tetiklemektedir, bu yiizden yatirim stratejilerini gergeklestirirken emtia
fiyatlarin1 takip etmek belirsizlikten kaynakli riskleri azaltabilir ve hatta ¢ok 6nemli kar
firsatlar1 da saglayabilir.

Anahtar sézciikler: Capesize gemi, ikinci el deger, Emtia fiyati, Asimetrik nedensellik.

1. INTRODUCTION But also declines in commodity supply
can also lead to price increases. If the
Dry bulk shipping one of the most increase in commodity prices is due to the
convenient and cost-effective method of demand-side shocks rather than supply-
global transportation of large volume side ones, this is considered to be a sign
cargoes (Dai et al.,, 2015), which are of strong global economic activities
generally composed of five major bulks (Tsioumas and Papadimitriou, 2018).
that are iron ore, coal, grain, It is clear that commodity prices have a
bauxite/alumina, and phosphate (Wright, possible relationship with freight rates,
1991).  The bulk market is directly given that they may be indicative of the
affected by the changes in the demands of  demand for maritime transport, and this
these cargoes, since the structure of the relationship is confirmed by many studies
market 1is derived demand (Branch, in the literature (Kavussanos et al., 2010;
2012:1). One of the most important Kavussanos et al., 2014; Yu et al., 2007,
factors affecting the demand for Chou et al, 2015; Tsioumas and
commodities is the prices of them. Papadimitriou, 2018). Considering the
Changes in commodity prices are related  close relationship of the freights with the
to the state of global economic activities  ship values, it is likely that the commodity
in general. Sudden rise in the demand for  prices may have an impact on ship values
commodities may not be met by the as well. Especially the second hand ship
supply at the same rate, and this situation  market is very liquid compared to the
causes sudden increases in their prices. shipbuilding market, and prices are very
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volatile in this market (Adland and Jia,
2015; Acik and Baser, 2018). The
delivery of a ship ordered in the
shipbuilding market can be made after 2
years, therefore the prices are not as
volatile as the second hand prices (Baser
and Acik, 2018). However, as Tsioumas
and Papadimitriou (2018) have stated,
changes in commodity prices are not
generally demand-driven and may also be
supply-driven. Therefore, examining the
relationship between commodity price
and ship value in a linear way causes
some points to be overlooked. In addition,
the maritime market is a very volatile and
risky market (Jing et al., 2008) since it is
exposed to many unexpected events,
shocks and crisis. However, a study
examining this possible relationship with
this approach has not been found in the
literature. In this context, this study aims
to examine the possible relationship
between commodity prices and second-
hand ship values through the Capesize
ships and iron ore prices. The iron ore
commodity has been chosen since iron ore
is a type of commodity mostly transported
by Capesize vessel types (Stopford, 2009:
69).

The asymmetric causality analysis
developed by Hatemi-J (2012a) is
preferred in this study, which is a
nonlinear method and allows to determine
the asymmetrical causality relationship
between the shocks in the series in four
possible combinations; from positive to
positive, from positive to negative, from
negative to negative, from negative to
positive. When the financial series are
thought to be subject to too many
unexpected events and shocks, it is
inevitable that their structures become
non-linear. In addition, the reactions of
players in the market may vary depending
on the type of shocks (news) they are
exposed to. The variables that are subject
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to this study are also affected by many
macro factors. Considering all these
evaluations, it can be said that the
asymmetrical causality test is quite
suitable for the spirit of this study. As a
result of the study, the unidirectional
causal relationship between the iron ore
price and the 5-year-old ship value is
examined and two significant causalities
are determined. The findings reveal that
positive shocks in iron ore price are the
cause of positive shocks in the ship value,
and negative shocks in iron ore prices are
the cause of negative shocks in ship value.
Thus, it is hoped that this study provides
important contributions to the maritime
literature by approaching the subject from
a different viewpoint with its novel
method. Moreover, it is expected that
these results will benefit the stakeholders
who are interested in the Capesize
shipping market in terms of reducing the
risks of investment and being one step
ahead in the market.

The remainder of the study is organized
as follows; the relevant literature is
reviewed in the second section; the
method used in the study is introduced in
the third section; the findings obtained
from the analyzes are presented in the
fourth section; and finally, evaluations are
made in the last section.

2. LITERATURE REVIEW

Any similar study has not been found in
the literature. Instead, there are several
studies investigating the relationship
between commodity prices and freight
indices, and some other studies examining
the second-hand values of the ships.

The main subjects of the commodity price
and freight rate related studies are;
economic spillover effect (Kavussanos et
al., 2010, Kavussanos et al., 2014) and
linear causality relation (Yu et al., 2007;
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Chou et al, 2015; Tsioumas and
Papadimitriou, 2018). The general results
of these studies are as follows; there are
return and volatility spillover effect
between Panamax freight and commodity
derivatives markets; commodity futures
lead the FFAs in both in returns and
volatilities; Baltic Capesize Index is a
leading indicator for Asian Steel Index;
there are some unidirectional and
bidirectional causalities between freight
rates and commodity prices. These studies
confirm the relationship between the
freight rates, which are the main
determinants of ship wvalues, and
commodity prices.

The subjects of the second hand ship
related studies that can be reached in the
literature are; second hand ship valuation
(Strandenes,  1984;  Alizadeh  and
Nomikos, 2003), ship sale & purchase
volume and second hand price volatility
(Dai et al., 2015), price dynamics in
different sizes of ships (Kavussanos,
1997), and volatility analysis compared
with newbuilding prices (Adland and Jia,
2015). The general results of these studies
are as follows; increasing sale & purchase
volume reduces the second hand price
volatility; price fluctuations in larger
vessels are more volatile than smaller
ones; volatilities in newbuilding prices are
lower than volatilities in second hand
prices.

As Lun and Quaddus (2008) have stated,
the second hand values are based on the
probability to profit now and in the future.
Therefore, the second hand values of the
vessels are directly related to the freight
rates in the market, and it is quiet natural
that there is a relationship between the
commodity prices and the second hand
values as the relationship between
commodity prices and freight rates is
confirmed by many studies in the
literature. The fact that it has not been
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found any study examining this
relationship in a nonlinear way constitutes
the motivation of this study.

3. METHODOLOGY

The asymmetric causality test used in this
study has been developed by Hatemi-J
(2012a). This method determines the
asymmetric causality by using the
cumulative sums of the positive and
negative shocks (Tugcu and Topcu,
2018). In this way, it can differentiate the
causal impacts of negative and positive
shocks (Shahbaz et al.,, 2017). This
feature makes it possible to achieve very
overlapping  results  with  real-life
problems, since agents in the markets may
react differently according to the type of
the shock (Hatemi-J, 2012a), and thus
asymmetric positive and negative shocks
may produce different causal impacts
(Hatemi-J, 2012b).

Since the asymmetric causality test
involves the Toda and Yamamoto (1995)
process in its structure, the series do not
have to be stationary, however, the value
of the maximum degree of integration
must be known (Umar and Dahalan,
2016). The unit root tests are used to
determine this value, and if there is a unit
root, extra lag(s) is added to the
unrestricted VAR equations (Hatemi-j,
2012a). Then, some initial values such as
the maximum number of lag, the number
of bootstrap simulation repetition and the
type of information criteria are
determined, and analyses are carried out.

4. FINDINGS

The data set used in the study consists of
227 monthly observations covering the
dates between July 1999 and May 2018.
The iron ore price and the 5-year old
Capesize vessel value are visually
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presented in Figure 1. According to the
graph, they mostly follow a parallel
course, which may be due to the fact that
the iron ore price also includes
transportation costs.

Descriptive statistics for the variables
used in the study are presented in Table 1
as raw data, logarithmic data and return
data. According to the statistics of the ore
data, the lowest price is observed as $ 27,
while the highest price is observed as $ 82
in the covered period. The same statistics
for the 5 years-old Capesize vessel are
minimum $ 21 million and maximum $
153,5 million. In the asymmetric causality
test, the logarithmic forms of the series
are used. By doing so, the discrete series
become continuous and the processability
of the data increases. In addition, better
distribution properties can be obtained
(Shahbaz et al., 2017).

Return series are obtained by using
Ry,=Iny-Inp.1 and are important since they
provide information about the shocks and
non-linearity of the series. If the Kurtosis
values are significantly higher than 3, the
sign of Skewness indicates the types of
news (shocks) that the series are mostly
affected. For instance, the Kurtosis values
of both variables are very high, and the
Skewness value of the vessel value is
negative while the value of the ore price is
positive. This situation shows that ore
variable is more exposed to positive news
while ship value variable is more exposed
to negative news in the covered period.
Another most important information
provided by the return series is related to
non-linearity. Since the financial series
are exposed to many unexpected events
and shocks, this distracts their distribution
from normal distribution characteristics
due to the tail effects. Therefore, the lack
of normal distribution characteristics of
the series can be interpreted as a sign that
non-linear methods can be used (Shahbaz
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et al., 2017). Jarque-Bera statistics in the
return series test normal distribution, and
the null hypothesis of this test indicates
that the series are normally distributed.
When the probability values of this test
are examined, it is seen that the null
hypothesis is rejected for both variables.
In other words, variables are suitable to be
examined by a non-linear method. The
following step is to apply the unit root
tests to the series in order to determine the
maximum order of integration.
Augmented Dickey-Fuller (1979) and
Phillips-Perron (1988) tests are applied to
determine the maximum degree of
integration in the series, and the results
are presented in Table 2. According to the
results obtained, both tests indicate that
the series become stationary when first
differences of them are taken. According
to these results, both series are I (1) and
the maximum degree of integration is
determined as 1. After determining this
value, asymmetric causality test is
applied.

Some initial values must be determined
before the asymmetric causality test is
applied. The maximum number of lags for
the VAR equations in the test determined
as 12 since the frequencies of the series
are monthly. The maximum number of
bootstraps for the calculation of critical
values is selected as 1000. Finally, the
AICc information criteria, which is the
corrected version of the Akaike
Information Criteria (AIC), is used to
select the best model. After these values
are determined, analysis is performed by
using GAUSS codes written by Hatemi-J
(2012a). The results of the test are
presented in Table 2. According to the
results, positive shocks in ore price are the
cause of positive shocks of second-hand
ship value, and negative shocks in ore
price are the cause of negative shocks of
second-hand ship value.



Baser and Agik, Turkish Journal of Maritime and Marine Sciences, 5(1): 44-52

200
(]
N
(2]
g
© 160 |
@)
©
©
@
3 120 ]
>
0
S
&
i 80
2
E
o 40
o
S
&

0 \|\\\'\\\|\\\'\\\'\\\'\\\|\\\'\\\|\\\'\\\|\\\'\\\|\\\'\\\|\\\'\\\'\\\'\\\'\

2000 2002 2004 2006 2008 2010 2012 2014 2016

|—m—5Y —— Ore

Figure 1. Graphical display of the variables (Bloomberg, 2018; Worldbank, 2018).

Table 1. Descriptive statistics of the variables

Ore 5Y ILnOre LnS5SY ROre RSY
Mean 82.2 48.1 4.22 3.73 0.00 0.00
Med. 67.3 36.5 4.20 3.59 0.00 0.00
Max. 197.1 153.5 5.28 5.03 0.53 0.27
Min. 27.5 21.0 3.31 3.04 -0.45 -0.72
Std. D. 49.1 29.9 0.61 0.49 0.09 0.07
Skew. 0.73 2.03 0.00 0.85 0.14 -3.67
Kurt. 2.39 6.94 1.77 3.21 10.8 40.5
J.B. 23.9 304.3 14.1 28.1 573 13757
Prob. 0.00 0.00 0.00 0.00 0.00 0.00
Obs. 227 227 227 227 226 226

Table 2. Unit root test results

Level First Difference
Variable Intercept Trend and Intercept Trend and
Intercept Intercept
ADF Capesize 5 Y -2.1764 -2.2060 -8.5843* -8.6044*
Ore -1.8857 -1.6840 -10.879* -10.909*
PP Capesize 5 Y -1.8778 -1.8898 -8.5495* -8.5660*
Ore -1.7242 -1.3902 -10.725* -10.738*

Critical values:-2.57 for 10%, -2.87 for 5%, -3.45 for 1% at Intercept; -3.13 for 10%, -3.42 for 5%, -3.99 for 1% at Trend
and Intercept.
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Table 3. Asymmetric causality for 5 years old ship

Commodity => Capesize

C'5* Cc's C5 C5*
Opt. Lag; VAR(p) 2 3 3 3
Additional Lags 1 1 1 1
Test Stat (MWALD) 5.02 3.04 306 3.39
Asym. chi-sq. p-val. 0.08™" 0.38 0.00" 0.33
Critical Val. 1% 15.6 0.00 0.00 0.38
5% 6.49 0.00 0.00 0.00
10% 5.52 0.00 0.00 0.00

5. CONCLUSIONS

In this study, the effect of the shocks in the
commodity price on the second hand price
of the ships is examined by a non-linear
method through Capesize vessel and iron
ore prices, and significant results are
obtained. Capesize ships are one of the
largest ship types used in dry bulk transport
and are mostly used in transoceanic
distances for iron ore transportation.
Therefore, it is inevitable to be affected by
the changes in iron ore price.

In the literature, any similar study
examining the relationship between ship
value and commodity prices has not been
found. Only the studies examining the
relationship between freight market and
commodity prices have been found. The
fact that this study is examining this issue
and approaching the subject from a
different angle makes it distinctive.

As a result of the study, it is determined
that the positive shocks in the iron ore price
are the cause of the positive shocks in the
second hand price, and the negative shocks
in the iron ore price are the cause of the
negative shocks in the second hand prices.
This results may be attributed to two
reasons; demand-driven impact and cost-
driven impact. Demand-driven impact can
be explained as: the increase in commodity
prices is stem from increased demand for
commodity, and this demand growth the
increases in ship values due to the
increasing freight rates. Just the contrary,
decrease in demand for commodity results
in decrease in its price and demand for
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transportation. Then a depreciation in ship
values occurs due to the falling freight
rates. Cost-driven impact can be explained
as: since the iron ore is the raw material of
steel production, an increase in the price
increases the new construction prices,
which leads to an appreciation of the
second-hand ship values. On the contrary,
when the iron ore prices decrease, it is
reflected negatively on the ship's values as
production costs decrease.

Further studies may examine the targeted
relationship by increasing commodity and
ship types in order to make the possible
relationship more generalizable. Moreover,
if the relationship between ship value and
commodity prices is analyzed by including
the data after May 2018, it may be possible
to reveal the impact of the recent shocks
experienced in the financial markets of
Turkey and the World due to the foreign
trade restrictions on the commodity prices
and second hand values of the ships. Also
newbuilding prices may be included in the
model and the results can be more
generalized. The relationship can also be
examined for another type of maritime
markets such as crude oil transportation or
LNG transportation. In addition, the subject
can be approached from different
perspectives by using methods such as
time-varying or lagged causalities.
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ABSTRACT

In this study, the effects of different
biodiesel pilot fuel injection pressures on
performance characteristics of a natural gas
engine were investigated using ‘Kinetics &
SRM Engine Suite’ software which is
based on stochastic reactor model (SRM).
This advanced software uses chemical
kinetic mechanisms of fuels to simulate
combustion process of the engine. ‘Methyl
decanoate/methyl-9-decenoate/n-heptane’

reduced chemical kinetic mechanism
including 71 species and 217 reactions
were defined as a biodiesel surrogate fuel
chemical kinetic mechanism to represent
biodiesel fuel in this study. Theoretical
model set by the way of software tools was
validated by experimental data. Then,
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simulation was run in three different
stochastic particle numbers (50, 100, and
150) to investigate engine performance
characteristics of a biodiesel pilot-fueled
natural gas engine. It is observed that as
pilot fuel injection pressure increases,
engine torque and brake power enhance,
but brake specific fuel consumption
decreases. Furthermore, various stochastic
particle numbers used in the simulation did
not dramatically affect data of engine
performance characteristics simulated.
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Biodiesel pilot fuel, Stochastic Reactor
Model, Engine Performance.
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OZET

Bu c¢aligmada, bir dogalgaz motorunda farkli biyodizel pilot yakit piiskiirtme
basinglarinin performans karakteristiklerine etkileri stokastik reactor modele (SRM)
dayanan ‘Kinetics & SRM Engine Suite’ yazilimi kullanilarak incelenmistir. Motorun
yanma isleminin benzetimini yapmak i¢in bu gelismis yazilim yakitlarin kimyasal
kinetik mekanizmalarint kullanir. Bu calismada, biyodizel yakiti yansitmak icin 71
bilesen ve 217 reaksiyon igeren ‘Metil dekanoat/metil-9 dekenoat/n-heptan’ kimyasal
kinetik mekanizmasi biyodizelin yerini tutan yakit kimyasal kinetik mekanizmasi olarak
tanimlanmistir. Yazilim araclar1 vasitasiyla ayarlanan teorik model deneysel veri
aracilifiyla dogrulanmistir. Sonrasinda, biyodizel pilot yakitlh dogalgaz motorunun
motor performans karakteristiklerini incelemek i¢in benzetim islemi ii¢ farkli stokastik
parcacik sayisinda (50, 100 ve 150) gerceklestirilmistir. Pilot yakit piiskiirtme
basincinin artmasiyla motor dondiirme momenti ve efektif giiciin arttig1 fakat 6zgiil
yakit tiiketiminin azaldii gozlemlenmistir. Buna ek olarak, simiilasyonda kullanilan
cesitli stokastik parcacik sayilarinin benzetimi yapilmis motor performans karakteristik
verilerini 6nemli 6l¢iide etkilemedigi saptanmustir.

Anahtar sozciikler: Cift yakitlh motor, Dogalgaz, Biyodizel pilot yakit, Stokastik

Reaktor Model, Motor Performansi

1. INTRODUCTION

Internal  combustion  engine  (ICE)
researchers have primarily focused to
develop reformer engines (HCCI, PCCI
and RCCI) being innovative, eco-friendly
and having high fuel economy because of
increasing environmental concerns and
status  of  fossil  fuels  depletion
(Namasivayam et al., 2010; Papagiannakis
et al., 2010). There have been numerous
experimental and simulation studies to
investigate reformer type of engines
(Bissoli et al., 2016; Wang et al., 2016; Li
et al., 2016; Park and Yoon, 2016).
Primary data have been obtained by the
way of experimental studies in research
activities. However, experimental studies
are of some challenges and restrictions.
Simulation-based approaches are briefly an
important  alternative used by ICE
researchers. A  Computational  Fluid
Dynamics (CFD) based engine simulation
approaches are widely used in engine
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research activities. One Dimensional (1D)
CFD and Three Dimensional (3D) CFD are
called as first and second generation
simulation methods (Dizy et al., 2016).
However, 3D CFD approach is highly
time-consuming during engine simulation
due to above expressions (Anetor, 2013;
Pasternak et al., 2014; Pasternak et al.,
2016). Consequently, Zero Dimensional
(OD) ‘Kinetics & SRM Engine Suite’
Software has been developed to meet this
challenge. Aforementioned software is
based on Probability Density Function
(PDF) methods and called as a third
generation simulation method at the same
time (Dizy et al., 2016; Maurya and Akhil,
2017). 0D means that position of the
stochastic particles have no information.
‘Kinetics & SRM Engine Suite’ software
has been validated by experimental data
related to low temperature combustion,
direct injection compression ignition and
direct injection spark ignition modes for
twelve years and are proved oneself (Dizy
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et al., 2016; Maurya and Akhil, 2017;
Bhave et al., 2004; Bjekborn et al., 2012;
Lundgren et al., 2013; Pehlivan et al.,
2016).

One of the developed engine types is dual
fuel engine to supply better combustion. In
these engines, two different fuels
(gas+tliquid) are concurrently conceded in
combustion chamber. The dual fuel engines
can be served both current liquid fuels
(diesel and biodiesel) and gaseous fuels
(natural gas, biogas, producer gas,
hydrogen) (URL-1, 2016; URL-2, 2016;
Supee et al., 2014; Bora and Saha, 2015;
Korakianitis et al., 2010; Carlucci et al.,
2013). Diesel fuel has generally used as a
pilot fuel in the dual fuel engines, but
recently biodiesel has been widely utilized
because of high cetane number compared
to diesel fuel. Natural gas as a main fuel
has generally used in the dual fuel engines
in that it has lower C/H ratio and higher
auto-ignition temperature compared to
other hydrocarbon fuels. In available
literature, biodiesel pilot fueled natural gas
engines are investigated with experimental
studies to display the effect of pilot

injection  parameters (pilot injection
pressure, pilot injection timing, pilot
injected mass etc.) on engine performance,
exhaust emissions and combustion

characteristics (Ryu, 2013a; Ryu, 2013b;
Gharehghani et al., 2015). However, it has
not found any stochastic reactor model
(SRM) based theoretical study related to
these type of dual fuel engines.

Therefore, SRM was set to investigate the
effects of different pilot injection pressures
and three different stochastic particle
numbers on brake power, engine torque,
brake specific fuel consumption of a
biodiesel pilot fueled natural gas engine in
this study.

2. SRM ALGORITHM

2.1. Model Depiction

SRM is a spatially zero-dimensional model
based on the opinion which real fluid
particles and homogeneity inside the
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cylinder is switched the unreal stochastic
particles and statistically homogeneity
(Ahmedi et al., 2014; Maurya and Akhil,
2016; Franken et al., 2019). Each unreal
particle has mass, chemical composition,
and temperature. In addition, these
particles also possess the capability of
mixing with other particles next to
exchange heat with cylinder walls.
Cylinder substances depend on pressure
and volume changes, chemical reactions,
heat transfer, mixing and fuel injection.
These are independent from the space. All
parameters of interest are estimated from
these processes. These are subdivided as
global and local parameters and obtained
by solving the SRM equations using Monte
Carlo particle method (Pope, 1985).

Global parameters have invariant value in
the combustion chamber and include total
mass, volume, mean density and pressure
in the SRM model. They are assumed to
remain stable spatially in the combustion
chamber. If engine geometry (volume),
density and equation of state (pressure) are
known, global parameters can be predicted
(Maurya and Akhil, 2016; CMCL, 2013;
Wang et al., 2016; Tunér, 2008; Tunér et
al., 2008). Local parameters modified in
the combustion chamber are mass fractions
and temperatures for each species. They
can be assumed as random variables which
can modify in the combustion chamber and
identify the substances of the gas mixture
in the cylinder. These variables are
clarified using the mass density function
(MDF) (CMCL, 2013). The representation
of particles for diesel engines and SRM
numerical solution scheme are respectively
shown in Fig. 1(a) and Fig. 1(b).

Diesel Engine DI-SRM In-cylinder content
= — | -, |
N /’/ S -~ F, -
~He H(7)
— o =F (y;1)
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\ y 7
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2.2. Solution Algorithm

Numerical solution . . ., .
SRM is rooted in statistical homogeneity

/" Initial state .
(_ Awsttmet=o ) supposed to be the same along engine
cylinder of the PDF. Nevertheless, MDF
. has been employed rather than the PDF as
, the in-cylinder density changes throughout
' Fuel injection an engine cylinder. The MDF is obtained
E'é, ‘ mass density multiply by PDF and given
§§. Mixing by Equation (1).
. Chemical

Fyst)=p(v)f(v;t) (1)

reactions
In Equation (1); p, F and yw is

respectively to express the mass density,
(b) MDF and a parameter represented
properties such as mass, temperature,
pressure. The variation of the MDF on the

Figure 1. Stochastic particles P . ] s
time is described by the following PDF

representation in  Diesel-SRM  model

(Franken et al., 2018). transport equation (CMCL, 2013).
a NS+1 a NS+1 a
—FWw)==2 —|GWFW:V) |+ ) ——| 4,W)Fy;1)
o ;al//j[ J | ;a,,,j[f ]
chemical reaction turbulent mixing (2)

1dv o Fw:ty Ft)  Fryst)
———F(y;t)— U F(y;t) |+ =< - + —

o F ) aww[ Wy ) F st S :

piston movement - - —

convective heat transfer crevice flow fuel injection

In Equation (2), N;+1 random scalar engine etc.). The initial conditions are

variables are to verbalize. The analysis described by Equation (3).

function identifying chemical kinetic

mechanisms are represented by G, The 7 (¥:0)=F () 3)
function defining turbulent mixing process

occurred into the cylinder are by A(yw ). The right-hand side of Equation (2)
The displacement volume is denoted by V.  informs the physical in-cylinder processes
The function U(y, ,) specifies the of chemistry, turbulent mixing, heat
transfer, piston movement, crevice flow
and fuel injection (CMCL, 2013). This
equation is solved by a Monte Carlo

amount of heat that is transferred between
the cylinder charge and cylinder walls. The

?s?lFarOef st;lrenbg:)IISiezi (;nb;h; crz:;:ice ;nd,lfﬁz stochastic particle method (Pope, 1985;
¢ N CMCL, 2013; Demir et al., 2015). The

characteristic residence times of the in-  PDF with ensemble average is predicated
cylinder gas, crevice gas and fuel are by Equation (4).

represented by 7, 7, and 7,
respectively (CMCL, 2013). The residence 1 e
time states the average amount of time that it N Z ( ) (4)

a particle in a particular system (reactor,
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A number of stochastic particles describing
the statistical representation of the PDF is
represented by Npw. The Dirac delta
function () is the PDF corresponding to
discontinuous distribution function as
Heaviside functions. 0 is derivative of the
Heaviside function (Pope, 1985). Operating
splitting technique, which each term can be
treated separately (Ahmedi et al., 2014;
Pope, 1985; Strang, 1968) is operated to
solve Equation (2).

2.3. Engine Performance Algorithm

The calculations for this section are the
standard definitions in engine technologies
(Heywood, 1988). In the event that the
simulation typifies a closed system only
(i.e. intake valve closed to exhaust valve
opening), the open portions of the cycle are
guessed to be same to the intake (Pintman.)
and exhaust manifold pressures (Pexi.man.),
respectively.

2.3.1. Indicated work per cycle

The indicated work (W) is calculated by
integration of pressure and volume
throughout the whole cycle.

W, = (ﬁpdV (5)

2.3.2. Indicated power per cylinder

The indicated power per cylinder (P;) is
determined depending on the indicated
work in Equation (6).

VVc,in

ng

XN

L= (6)

where nr 1s the number of crank
revolutions for each power stroke per
cylinder (two stroke ng=1, four stroke
ng=2).

2.3.3. Mean effective pressure

The Mean Effective Pressure (MEP) is
given by Equation (7).
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MEP — Pan

(7)
nxV,

where V; is the displacement volume and »
the engine speed.

2.3.4. Engine Torque

The MEP can be used from Equation (8) to

obtain the engine torque (T).

_ MEPxV,

ng

r (8)

2.3.5. Brake mean effective pressure and
mechanical efficiency

The IMEP and BMEP are related via
frictional losses predicted by calculating
the FMEP in Equation (9).

BMEP = IMEP - FMEP 9)
A mechanical efficiency (in percentages),
nm can also be gained by relating indicated,
P; and brake P, power.

P
=100x L
7, =100x—

b

(10)

2.3.6. Specific fuel consumption and
emissions

Specific  outputs are obtained by
calculating the mass flow rate and dividing
by the brake P power.

Specific Emissions or SFC = m

P (11)

2.4. Chemical Kinetic Model

The theory of SRM Engine Suite software
depends on chemical kinetic mechanism of
related fuel. Improved chemical kinetic
mechanisms were put to use within
software. These mechanisms were initially
developed as detailed chemical kinetic
mechanism, but use of these mechanisms
has considerably been time-consuming.
Reduced chemical kinetic mechanisms of



Pehlivan and Altin, Turkish Journal of Maritime and Marine Sciences, 5(1): 53-63

fuels were employed using some reduction
methods to solve this problem. In the wake
of disposal reduced chemical kinetic
mechanism, simulations in CFD or SRM
Suite have considerably been fast. ‘methyl
decanoate/methyl-9-decenoate/n-heptane’

biodiesel surrogate reduced chemical
kinetic mechanism (Brakora, 2012) was
used to depict biodiesel fuel in this study.

2.5. Dual Fuel Engine Specifications and
Experimental Data

Experimental data was extracted from the
literature (Ryu, 2013a) related to biodiesel
pilot fueled dual fuel engine and used to
validate the presented SRM model.
Specifications of the dual fuel engine are
given in Table 1.

Table 1. Specifications of test engine (Ryu,
2013a; Ryu, 2013b).

Description Specification

Engine model ND 130DI

Type Single cylinder DI
engine

Bore x Stroke (mm) 95 x 95

Displacement volume 673

(cm’)

Compression ratio 18

Intake valve opening BTDC 340°

Intake valve closing ATDC 136°

Exhaust valve opening ATDC 136°

Exhaust valve closing BTDC 340°

Combustion chamber Open chamber

Maximum horse power 13/2400

(ps/rpm)

Maximum engine torque 42/2000

(N.m/rpm)

Cooling water temperature 70 + 2

L)

3. RESULTS AND DISCUSSION

In this study, the effects of five biodiesel
pilot fuel injection pressures (30, 60, 90,
120 and 150 MPa) on engine performance
characteristics were investigated at three
different stochastic particle numbers (50,
100 and 150) by SRM model (using
Kinetics & SRM Engine Suite software).
Experimental data were obtained at
constant engine speed (1800 rpm) and

58

engine load (75 %) by Ryu (2013a). Values
of engine performance characteristics were
calculated at the same engine operation
condition in the SRM model. The
simulation results were presented in Fig. 2-
5. The optimum biodiesel pilot injection
pressure (120 MPa) value was defined via
indicated mean effective pressure (IMEP).
Validation of the model, shown in Fig. 2,
was performed by the cylinder pressure
history at optimum biodiesel pilot fuel
injection pressure. It was seen that there
was modest difference for maximum
cylinder pressures in between the
simulation and experimental data by 6.6%
at optimum case (Pehlivan, 2016).

140

P

Ppllnl in]erllun=] 20 MPa
—@— Ref. [20]
| —O — SRM100 J

120 |

100

80

60

40

Cylinder Pressure [bar|

20

30 20 -10 0 10 20 30 40 50

Crank Angle [°CA]

Figure 2. Model validation process for 120
MPa pilot fuel injection pressure

There have been small differences between
calculated and experimental cylinder
pressure data at the early stage of the
combustion and the late stage of expansion
process. Conceivable causes have been
specified as below:

Crevice volume (%) was roughly
computed and set as an input in the
simulation process.

Initial boundary conditions (initial
pressure and initial temperature)
required for numerical solution was
not fully known. Therefore, they
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were predicted with trial and error
method.

Convenient turbulent mixing model
was chosen. Its default value of the
parameters (swirl ratio, tumble ratio
etc.) were used in the simulation.
Heat transfer parameters such as

piston top temperature, cylinder
liner temperature, etc. were
approximately determined.

e Reduced chemical kinetic

mechanism for biodiesel was used
in terms of reducing computational
time.

The reduced chemical kinetic
mechanism for biodiesel may not
fully represent biodiesel fuel.

Engine performance characteristics (brake
power, engine torque and brake specific
fuel consumption) at three different
stochastic particle numbers are given in
Figs. 3-5, respectively. Due to giving better
simulation results, the optimum stochastic
particle number was chosen as 100. It was
observed that 120 MPa pilot fuel injection
pressure give the best results to brake
power, engine torque and brake specific
fuel consumption data for different
stochastic particle numbers. Furthermore,
as pilot fuel injection pressure was
increased, it was observed that brake power
and engine torque increased (Abd Alla et
al., 2000) and brake specific fuel
consumption decreased.
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Figure 3. The variation of brake power on
different pilot fuel injection pressures.
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Figure 4. The variation of engine torque on
different pilot fuel injection pressures.
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Figure 5. The variation of brake specific
fuel consumption on different pilot fuel
injection pressures.

4. CONCLUSIONS AND FUTURE
WORK

In this study, it was investigated the
variation of different biodiesel pilot fuel
injection pressures on engine performance
characteristics (brake power, engine torque
and brake specific fuel consumption). The
dual fuel engine operated natural gas and
biodiesel was preliminary investigated
using SRM approach with this study. It was
seen that SRM Engine Suite was a good
tool to predict engine performance
characteristics of a biodiesel pilot fueled
natural gas engine. Presented results can be
improved and performed simulation
process using different engine parameters
such as engine speed, engine load, pilot
fuel injection amounts if chemical kinetic
mechanisms for each biodiesel (soy bean,
canola, rapeseed methyl esters) are
advanced. Presented model can be
extended on dual fuel marine engines with
various pilot fuels (dimethyl ether, alcohol,
diesel etc.) and gas fuels (biogas, producer
gas, Liquified Petroleum Gas, shale gas
etc.).
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NOMENCLATURE AND UNITS

BMEP: Brake Mean Effective Pressure
[bar]

CFD: Computational Fluid Dynamics

Fe: Mass Density Function of the crevice

gas
F - Mass Density Function of the fuel

HCCI: Homogeneous Charge Compression
Ignition

IMEP: Indicated Mean Effective Pressure
[bar]

MDF( JF ): Mass Density Function

Npar: Stochastic particle numbers

Ns+1: Random scalar variable numbers

n: Engine speed [rpm]

PCCI: Premixed Charge Compression
Ignition

PDF( f'): Probability Density Function

P;: Indicated Power [W]

Py: Brake Power [W]

RCCI: Reactivity Charge Compression
Ignition

SE: Specific Emissions [g/kWh]

SFC: Specific Fuel Consumption [g/kWh]
SRM: Stochastic Reactor Model

W,in: Indicated work [J]

0D: Zero Dimensional

1D: One Dimensional

3D: Three Dimensional

(1): Individual particle
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p: Mass Density [kg/m?]

¢: Equivalence ratio

nm: Mechanical efficiency [%]

Terev: Characteristic residence time of the
crevice gas

7eyi: Characteristic residence time of the
cylinder gas

71. Characteristic residence time of the fuel
w : Chemical and physical characteristics

such as mass, pressure and temperature

5. REFERENCES

Namasivayam, A.M., Korakianitis, T., Crookes,
R.J., Bob-Manuel, K.D.H., Olsen, J., (2010).
Biodiesel, emulsified biodiesel and dimethyl
ether as pilot fuels for natural gas fuelled engines.
Applied Energy 87(3): 769-778.
doi:10.1016/j.apenergy.2009.09.014

Papagiannakis, R.G., Kotsiopoulos, P.N., Zannis,
T.C., Yfantis, E.A., Hountalas, D.T., Rakopoulos,
C.D., (2010). Theoretical study of the effects of
engine parameters on performance and emissions
of a pilot ignited natural gas diesel engine.
Energy 35(2): 1129-1138.
doi:10.1016/j.energy.2009.06.006

Bissoli, M., Frassoldati, A., Cuoci, A., Ranzi, E.,
Mehl, M., Faravelli, T., (2016). A new predictive
multi-zone model for HCCI engine combustion.
Applied Energy 178: 826-843.
doi:10.1016/j.apenergy.2016.06.062

Wang, Y., Liu, H., Huang, Z., Liu, Z., (2016).
Study on combustion and emission of a dimethyl
ether-diesel dual-fuel premixed charge
compression ignition combustion engine with
LPG (liquefied petroleum gas) as ignition
inhibitor. Energy 96: 278-285.
doi:10.1016/j.energy.2015.12.056

Li, Y., Jia, M., Chang, Y., Xie, M., Reitz, R.D.,
(2016). Towards a comprehensive understanding
of the influence of fuel properties on the
combustion characteristics of a RCCI (reactivity
controlled compression ignition) engine. Energy
99: 69-82. doi:10.1016/j.energy.2016.01.056

Park, S.H., Yoon, S.H., (2016). Effect of dual-
fuel combustion strategies on combustion and
emission characteristics in reactivity controlled
compression ignition (RCCI) engine, Fuel 181:
310-318. doi:10.1016/j.fuel.2016.04.118

61

Dizy, J., Bhave, A., Ooi, D., Soyhan, H.S. 2016.
Bringing and combustion characteristics within
IC engine simulation and optimization work-
flow, 5th International Conference on Fuels, Fire

and Combustion in Engineering, Istanbul,
TURKEY.

Anetor, L., (2012). Comparison of Flow
Parameters in Internal Combustion Engines,

Arabian Journal for Science and Engineering
38(2): 285-300. doi:10.1007/s13369-012-0448-2

Pasternak, M., Mauss, F., Perlman, C,,
Lehtiniemi, H., (2014). Aspects of 0D and 3D
Modeling of Soot Formation for Diesel Engines,
Combustion Science and Technology 186(10-11):
1517-1535. doi:10.1080/00102202.2014.935213

Pasternak, M., Mauss, F., Sens, M., Riess, M.,
Benz, A., Stapf, K.G., (2016). Gasoline engine
simulations using zero-dimensional spark ignition
stochastic reactor model and three-dimensional
computational fluid dynamics engine model,
International Journal of Engine Research 17(1):
76-85.

Maurya, R.K., Akhil, N., (2017). Development of
a new reduced hydrogen combustion mechanism
with NOX and parametric study of hydrogen
HCCI combustion using stochastic reactor model,
Energy Conversion and Management 132: 65-81.
doi:10.1016/j.enconman.2016.11.021

Bhave, A., Balthasar, M., Kraft, M., Mauss, F.,
(2004). Analysis of a natural gas fuelled
homogeneous charge compression ignition
engine with exhaust gas recirculation using a
stochastic reactor model, International Journal of
Engine Research 5(1): 93-104.

Bjerkborn, S., Frojd, K., Perlman, C., Mauss, F.,
(2012). A Monte Carlo Based Turbulent Flame
Propagation Model for Predictive SI In-Cylinder
Engine  Simulations Employing  Detailed
Chemistry for Accurate Knock Prediction, SAE
Int. J. Engines 5(4): 1637-1647.
doi:10.4271/2012-01-1680

Lundgren, M., Tuner, M., Johansson, B.,
Bjerkborn, S., Frojd, K., Andersson, A., Mauss,
F., Jiang, B. 2013. Gasoline PPC: A Parametric
Study of Late Cycle Mixing Conditions using a
Predictive Two-zone SRM Modeling Tool, SAE
Technical Paper, pp. 1-17.



Pehlivan and Altin, Turkish Journal of Maritime and Marine Sciences, 5(1): 53-63

Pehlivan, E.F., Altin, 1., Soyhan, H.S., (2016).
Investigation of heat release rate of biodiesel
pilot fuelled natural gas engine with stochastic

reactor model. Uluslararasi1 Yakitlar, Yanma Ve
Yangin Dergisi 1(4): 14-20.

URL-1, Dual Fuel Engines, (2016). 05.06.2016,
http://www.wartsila.com/products/marine-oil-
gas/engines-generating-sets/dual-fuel-engines

URL-2, Dual Fuel Combustion, (2016). 05.06.2016,
http://cumminsengines.com/dual-fuel

Supee, A., Shafeez, M.S., Mohsin, R., Majid, Z.A.,
(2014). Performance of Diesel-Compressed Natural
Gas (CNG) Dual Fuel (DDF) Engine via CNG-Air
Venturi Mixjector Application, Arabian Journal for

Science and Engineering 39(10): 7335-7344.
doi:10.1007/s13369-014-1313-2
Bora, B.J., Saha, UK. (2015). Comparative

assessment of a biogas run dual fuel diesel engine
with rice bran oil methyl ester, pongamia oil methyl
ester and palm oil methyl ester as pilot fuels,
Renewable Energy 81: 490-498.
doi:10.1016/j.renene.2015.03.019

Korakianitis, T., Namasivayam, A.M. and Crookes,
RJ., (2010). Hydrogen dual-fuelling of
compression ignition engines with emulsified
biodiesel as pilot fuel, International Journal of
Hydrogen Energy 35(24): 13329-13344.
doi:10.1016/j.ijhydene.2010.08.007

Carlucci, A.P., Ficarella, A., Laforgia, D., (2014).
Potentialities of a Common Rail Injection System
for the Control of Dual Fuel Biodiesel-Producer
Gas Combustion and Emissions. Journal of Energy
Engineering 140(3): 1-14.
doi:10.1061/(asce)ey.1943-7897.0000150

Ryu, K., (2013a). Effects of pilot injection pressure
on the combustion and emissions characteristics in a
diesel engine using biodiesel-CNG dual fuel,
Energy Conversion and Management 76: 506-516.
doi:10.1016/j.enconman.2013.07.085

Ryu, K., (2013b). Effects of pilot injection timing
on the combustion and emissions characteristics in a
diesel engine using biodiesel-CNG dual fuel,
Applied Energy 111: 721-730.
doi:10.1016/j.apenergy.2013.05.046

Gharehghani, A., Hosseini, R., Mirsalim, M.,
Jazayeri, S.A., Yusaf, T., (2015). An experimental
study on reactivity controlled compression ignition
engine fueled with biodiesel/natural gas, Energy 89:
558-567. doi:10.1016/j.energy.2015.06.014

62

Ahmedi, A., Ahmed, S.S., Kalghatgi, G.T., (2015).
Simulating combustion in a PCI (premixed
compression ignition) engine using DI-SRM and 3
components surrogate model, Combustion and

Flame 162(10): 3728-3739.
doi:10.1016/j.combustflame.2015.07.011
Maurya, R.K., Akhil, N., (2016). Numerical

investigation of ethanol fuelled HCCI engine using
stochastic reactor model. Part 2: Parametric study of
performance and emissions characteristics using
new reduced ethanol oxidation mechanism, Energy
Conversion and Management 121:  55-70.
doi:10.1016/j.enconman.2016.05.017

Franken, T., Klauer, C., Kienberg, M., Matrisciano,
A., Mauss, F., (2019). Prediction of thermal
stratification in an engine-like geometry using a
zero-dimensional  stochastic  reactor  model.
International Journal of Engine Research 1-14

https://doi.org/10.1177/1468087418824217

Pope, S.B., (1985). PDF Methods for Turbulent
Reactive Flows, Prog. Energy Combust. Sci. 11:
119-192.

CMCL, (2013). kinetics & srm engine suite user
manual v8.2.9, CMCL Innovations, United
Kingdom.

Wang, B., Mosbach, S., Schmutzhard, S., Shuai, S.,
Huang, Y., Kraft, M., (2016). Modelling soot
formation from wall films in a gasoline direct
injection engine using a detailed population balance
model,  Applied  Energy 163: 154-166.
doi:10.1016/j.apenergy.2015.11.011

Tunér, M. (2008). Stochastic Reactor Models for
Engine simulations, PhD Thesis, Lund University.

Tunér, M., Pasternak, M., Mauss, F., Bensler, H.,
(2008). A4 PDF-Based Model for Full Cycle
Simulation of Direct Injected Engines, SAE
Technical Paper, pp. 1-13.

Franken, T., Duggan, A., Feng, T., Borg, A,
Lehtiniemi, H., Matrisciano, A., Mauss, F., (2018).
Multi-Objective Optimization of Fuel Consumption
and NOx Emissions using a Stochastic Reactor
Model. THIESEL 2018 Conference on Thermo- and
Fluid Dynamic Processes in Direct Injection
Engines. Retrieved from:
https://opus4.kobv.de/opus4-
UBICO/frontdoor/index/index/docld/22846

Demir, U., Yilmaz, N., Coskun, G., Soyhan, H.S.,
(2015). Evaluation of zero dimensional codes in
simulating IC engines using primary reference fuel,
Applied  Thermal  Engineering 76: 18-24.
doi:10.1016/j.applthermaleng.2014.10.084


http://www.wartsila.com/products/marine-oil-gas/engines-generating-sets/dual-fuel-engines
http://www.wartsila.com/products/marine-oil-gas/engines-generating-sets/dual-fuel-engines
http://cumminsengines.com/dual-fuel

Pehlivan and Altin, Turkish Journal of Maritime and Marine Sciences, 5(1): 53-63

Strang, G., (1968). On the -construction and
comparison of difference schemes, SIAM Journal
on Numerical Analysis 5(3): 506-517.

Heywood, J.B. (1988). Internal Combustion
Engine Fundamentals, Mc-Graw Hill, New York.

Brakora, J.L. (2012). A Comprehensive
Combustion Model for Biodiesel-Fueled Engine
Simulations, PhD  Thesis, University of
Wisconsin-Madison.

Pehlivan, E.F. (2016). Biodiesel pilot fueled
natural gas engine simulation using stochastic
reactor model (in Turkish), Master of Science
Thesis, Karadeniz Technical University.

Abd Alla, G.H., Soliman, H.A., Badr, O.A., Abd
Rabbo, M.F. (2000). Effect of pilot fuel quantity
on the performance of a dual fuel engine, Energy
Conversion and Management 41: 559-572.

63



Research Article

Turkish Journal of Maritime and Marine Sciences

Volume: 5 Issue: 1 (2019) 64-68

First record of Gonostoma denudatum, Rafinesque 1810 (Family: Gonostomatidae)
from Mersin Bay (Northeastern Mediterranean, Turkey)

Mersin Korfezi’nden (Kuzeydogu Akdeniz, Tiirkiye) Gonostoma denudatum,
Rafinesque 1810°un (Familya: Gonostomatidae) Ik Kaydi

Tiirk Denizcilik ve Deniz Bilimleri Dergisi

Cilt: 5 Sayt: 1 (2019) 64-68

Yusuf Kenan BAYHAN!, Deniz ERGUDEN?*

!Department of Fisheries, Vocational School of Kahta, University of Adiyaman, Kahta, Adiyaman, Turkey
ORCID No: https://orcid.org/0000-0002-7403-900X

’Marine Science and Technology Faculty, Iskenderun Technical University, Iskenderun, Hatay, Turkey
ORCID No: https.//orcid.org/0000-0002-7682-6867

ABSTRACT

One specimen of Gonostoma denudatum
was caught by a commercial deep trawler
(Boat length: 26.15 m and Engine Power:
400 Hp) at a depth of about 595 m on 08
July 2019 from the Erdemli coast (Mersin
Bay, Turkey). After the capture, the fresh
specimen was identified, photographed,
measured to the nearest millimetre, and
weighed to the nearest gram. The present
paper reports the first record of G.

denudatum in the northeastern
Mediterranean, Turkey. Although G.
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denudatum has been previously reported
from the Mediterranean Sea, this species is
extremely rare in the eastern part of the
Mediterranean Sea. Thus, the present study
is an indication of the occurrence of G.
denudatum in the eastern Mediterranean
Sea coast of Turkey. Morphometric and
meristic characters of the specimen are
given in the text.
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OZET

Erdemli aciklarindan (Mersin Korfezi, Tirkiye) 1sildak balhig, Gonostoma
denudatum un bir bireyi 08 Temmuz 2019 tarihinde yaklasik 595 m derinlikten ticari
dip trolii (Tekne Uzunlugu: 26,15 m ve Motor Giicli: 400 Hp) ile avlanmustir.
Yakalanan birey daha sonra tanimlanarak, fotograflanmig, Ol¢iimleri ve agirlig
alinmistir. Sunulan bu calismada, G. denudatum Tiirkiye’nin kuzeydogu Akdeniz
kiyilarindan ilk kez rapor edilmistir. G. denudatum daha dénce Akdeniz'den bildirilmis
olmasina ragmen, bu tiir Akdeniz'in dogu kisminda olduk¢a nadir goriilmektedir. Bu
nedenle sunulan bu calisma Tiirkiye’nin dogu Akdeniz sahillerinden G. denudatum’un
varhigim isaret etmektedir. Tiriin morfolojik ve meristik Ol¢limleri metin igerisinde
verilmigtir.

Anahtar sozciikler: Derin deniz baligi, Dikenagiz, Rapor, Dogu Akdeniz Sulari

1. INTRODUCTION morphological properties from Erdemli
coast  (Mersin  Bay,  Northeastern

The genus Gonotoma is represented with Mediterranean).

two valid species around the worldwide.

From this genus, only Gonostoma 2. MATERIAL AND METHOD

denudatum, Rafinesque 1810 is locally

common in the Mediterranean Sea, A single specimen of G. denudatum was

characterised as native to this area (Froese caught by a commercial trawler at a depth

and Pauly, 2019). of 595 m on 08 July 2019 from Mersin Bay

Gonostoma denudatum is distributed from (Erdemli coast) (Coordinate; 36°12'N,

the subtropical to temperate North Atlantic 34°42'E), in the North-eastern

and the Mediterranean (IUCN, 2019). This Mediterranean coast of Turkey (Figure 1).

species is widespread throughout the The coordinate and depth was measured by

Eastern Central and Western Central satellite GPS and echo sounder on the boat.

Atlantic (Schaefer et al., 1986). After the capture, the fresh specimen was

In Turkish waters, G. denudatum has been identified, photographed, measured to the

previously stated in the marine checklist of nearest mm, and weighed to the nearest g.

Turkey by Bilecenoglu et al. (2014). The specimen was preserved in 4%

Although the occurrence of G. denudatum formalin and were deposited in the

has been reported from Turkish marine Museum of the Faculty of Marine Sciences

waters in the Mediterranean Sea in previous and Technology, Iskenderun Technical

year (Bilecenoglu et al., 2014), this species  University (MSM-PIS/2019-4) (Figure 2).

is extremely rare in the eastern part of the

Mediterranean Sea. Besides, up to date any

individual of this species was not captured

data by bottom trawls from Mersin Bay.

The present paper reports the first record of

G. denudatum in the northeastern

Mediterranean, Turkey. This study also to

confirm its occurrence with some
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Figure 1. Map showing capture site (®) of
Gonostoma denudatum from coast of
Erdemli  (northeastern = Mediterranean,
Turkey)
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Figure 2. Gonostoma denudatum, 117.5
mm SL  from the northeastern
Mediterranean coast of Turkey (MSM-
PIS/2019-4)

3. RESULTS AND DISCUSSION

The main diagnostic characters and
morphometric  measurements of the
captured specimen of G. denudatum are
given in millimeters: the specimen was
130.7 mm in total length and 7.89 g in total
weight. Some morphometric and meristic
measurements of this specimen were made
and presented in Table 1. Besides,
morphometric and meristic measurements
of the captured specimen were compared
with the measurements of previous record
of G. denudatum which was caught from
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the coast of Iskenderun by Bilecenoglu et
al. (2014), (Table 1).

The specimen is described as follows: Body
moderately elongate. Mouth large; angle of
jaw extending posterior to the eye. Eyes
moderate to small. Dorsal finrays 14,
behind midpoint of body, followed by a
small adipose fin; pectoral finrays 10;
pelvic finrays 8; anal finrays 28, anal fin
origin a little in advance of dorsal fin
origin. Head length 25.7%, pre-dorsal
length 61.2%, pre-anal length 59.5%, pre-
pectoral length 24.6%, pre-pelvic length
46.8%, all of Standart length, SL. Eye
diameter 15.5%, snout length 20.8%, post
orbital length 68.9%, all of head length,
HL. Photophores: Paired photophore near
symphysis of lower jaw (SO) 1, anterior
orbital (ORB), 1, opercular (OP) 3,
branchiostegal (BR) 9, ventral series
between pelvic-finbase and origin of anal
fin (VAV) 5, ventral series posterior to
anal-fin origin (AC) 19, lateral series (OA)
13.

Colour (Fresh specimen): Body transparent,
dorsal side dark, head silvery gray, flanks
silver, a distinctive dark gular pigment
patch, finrays speckled.

Gonostoma denudatum is mesopelagic,
usually associated with continental and
slopes. The depth range for juveniles and
adults is 700-400 m during the day and
100-200 m at night (Badcock, 1984). This
species reaches a maximum size of 14 cm,
SL (Quero et. al.,, 1990). It feeds on
zooplankton. Eggs and larvae is planktonic
(Golani et al., 2006).

Gonostoma denudatum has been included
in the checklist of marine fishes of Turkey
about 5 years ago by Bilecenoglu et al.
(2014). Bilecenoglu et al. (2014) has
mentioned caught one G. denudatum
individual from Iskenderun Bay by a
commercial trawler at depths of 200 m. Our
specimen was obtained by a commercial
trammel net at a depth of 595 m. The
specimen was identified according to
Harold and Weitzman (1996) and Quero et
al. (1990).
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Table 1. Comparison of G. denudatum individuals in terms of morphometric and meristic

measurements
This study Bilecenoglu et al. (2014)

Specimen No n=1 n=1
Measurements Size (mm) Values (%) Size (mm) Values (%)
Total length (TL) 130.7 -
Standard length (SL) 117.5 118.0
Head length (HL) 30.3 25.7 29.0 24.6
Eye diameter 4.7 15.5 5.0 17.2
Inter orbital distance 4.3 14.1 4.5 15.5
Post orbital length 20.9 68.9 17.0 58.6
Snout length 6.3 20.8 6.9 24.1
Pre-dorsal length 72.0 61.2 70.4 59.7
Pre-anal length 69.9 59.5 69.5 58.9
Pre-pectoral length 28.9 24.6 - -
Pre-pelvic length 55.0 46.8 - -
Meristic
Dorsal fin rays 14 14
Pectoral fin rays 10 11
Pelvic fin rays 8 8
Anal fin rays 28 -

To date there is little information available
about habitat, ecology, and population of
G. denudatum. However, there are no
species-specific threats and no species-
specific conservation measures in place for
this species (IUCN, 2019).

This species is listed as Least Concern
(LC) in the Global Red List by the
International Union for Conservation of
Nature, [UCN (Harold, 2015; TUCN, 2019)
and considered as Data Deficient (DD) in
the Mediterranean Sea (Abdul Malak et
al., 2011).

Nowadays, marine ecosystems are greatly
affected by bottom trawling in Turkish
coasts, which destroys benthic and pelagic
fauna (Abdul Malak et al., 2011). Although
G. denudatum i1s not a commercial and
target species, obtained as by-catch in
deep-waters during commercial bottom
trawls targeting shrimp fishing, it is
important for diversity of Mersin Bay and
Turkish ichthyofauna.
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4. CONCLUSIONS

The present paper reports the first record of
G. denudatum from the Mersin Bay
(northeastern Mediterranean, Turkey). This
species could be considered as
exceptionally rare in the Mediterranean.
Thus, the present study is an indication of
the occurrence of G. denudatum in the
northeastern Mediterranean Sea coast of
Turkey.
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