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Abstract: In this study, antioxidant enzyme activities effects of dietary supplementation of garlic
(Allium sativum, Limne) oil macerate, Tunceli garlic (Allium tuncelianum, Kollman) oil macerate
and onion (Allium cepa, Limne) oil macerate on antioxidant activities [catalase (CAT),
glutathione reductase (GR), glutathione peroxidase (GPx) and malondialdehyde (MDA)] in sera
of rainbow trout (Oncorhynchus mykiss L.) were assessed. For this aim, rainbow trout were fed
with diets containing garlic oil macerate, Tunceli garlic oil macerate, and onion oil macerate at
concentration of 10g kg™ for 21 days. The highest CAT, GR and MDA activities were observed
in onion oil macerate group, and the highest GPx activity was determined in garlic oil macerate
group. GPx levels of three experimental groups were observed higher than control group. This
study reported the effects of oil macerate on sera antioxidant capacities in rainbow trout
(Oncorhynchus mykiss). It was found that GPx activity of garlic oil macerate group and CAT,
GR, and MDA activities of onion group in sera were significantly increased.

Keywords: Allium species, dietary supplements, enzyme activity, macerated oils, oxidative
stress biomarkers, rainbow rout.

Sarimsak (Allium sativum, Limne, Tunceli Sarimsagi (Allium tuncelianum, Kollman) ve
Sogan (Allium cepa, Limne) Masere Yaginin, Gokkusag Alabahg: (Oncorhynchus
mykiss L.)’nin Antioksidan Enzim Aktiviteleri Uzerine Etkileri
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Oz: Bu calismada, sarimsak (Allium sativum, Limne) masere yagi, Tunceli sarimsak (Allium
tuncelianum, Kollman) masere yagi ve sogan (Allium cepa, Limne) masere yagimin diyet
takviyesinin, gokkusagi alabaligi (Oncorhynchus mykiss L.)’nin serumundaki katalaz (CAT),
glutatyon rediiktaz (GR), glutatyon peroksidaz (GPx) ve malondialdehit (MDA) gibi antioksidan
aktiviteleri tizerindeki etkileri aragtirtlmistir. Bu ¢aligmada {i¢ masera yagin gokkusagi alabalig
iizerindeki etkilerinin arastirilmasi amaglanmistir. Bu amagla, gokkusagi alabaligi, masere
sarimsak yagi, masere Tunceli sarimsak yag1 ve masere sogan yagi iceren diyetlerle 21 giin 10g
kgl'de beslendi. En yiiksek CAT, GR ve MDA aktiviteleri sogan yag1 maserasyon grubunda
gdzlendi ve en yiiksek GPx aktivitesi sarimsak yag1 maserasyon grubunda saptanmistir. Ug deney
grubunun GPx diizeyleri kontrol grubundan daha yiiksek oldugu gozlendi. Bu ¢aligmada, masere
yaglarin, gokkusagi alabaligi (Oncorhynchus mykiss)’nin serum antioksidan kapasitelerindeki
etkileri bildirilmistir. Sarimsak yag1 maserasyon grubunun GPx aktivitesinin ve serumdaki sogan
grubunun CAT, GR ve MDA aktivitelerinin 6nemli 6l¢lide arttig1 bulunmustur.

Anahtar kelimeler: Allium tiirleri, diyet takviyeleri, enzim aktivitesi, gokkusagi alabaligi
masere vaglar, oksidatif stres biyobelirtecleri.
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INTRODUCTION

Fish antioxidant capacities provide information
about their health status (Sinha et al., 2014). Free radicals are
named as reactive oxygen species (ROS). ROS have a good
indicator of physiological functions (Halliwell & Gutteridge,
2007). The ROS is very significant indicator that determined
the changes of physiological and biochemistry metabolism
in fish in oxidative stress (Dziewulska et al., 2008). Fish
antioxidant systems consist of enzymatic and non-enzymatic
antioxidant defenses (Martinez-Tomé et al., 2001). Catalase
(CAT), glutathione reductase (GR), selenium dependent
glutathione peroxidase (GPx), and malondialdehyde (MDA)
are natural enzymatic antioxidants. Plants are natural sources
of bioactive substances and very useful in aquaculture, and
they have antioxidant components (Lee et al., 2014; Vahedi
et al., 2015).

Garlic (Allium sativum) belongs to Liliaceae family.
Garlic contains many vitamins, allicin, ajoene, S-allyl
cysteine, diallyl disulfide, S-methyl cysteine sulfoxide, and
S-allyl cysteine organosulfur compounds (Dra’gan et al.,
2008). The active component of garlic is allicin (thio-2-
propene-1-sulfinic acid S-allyl ester). After the crushing of
garlic. It showed up by the interaction of alliin (Rabinkov et
al., 1998). Garlic has several benefits, such as antimicrobial
(Kumar & Berwal, 1998) and antioxidants (Metwally, 2009).
Garlic is effective in controlling pathogens, bacteria, and
fungi. It also increases the health of fish (Corzo-Marti'nez et
al., 2007). Garlic was studied in different forms, such as
extracts, aqueous, ethanol, and dried powder (Shin and Kim,
2004). Antioxidant properties of allicin can be attributed to
its ability to neutralize hydroxyl radicals and preventing lipid
peroxidation (Prasad et al., 1995).

Onion (Allium cepa) belongs to the same family
(Liliaceae), which contains fat, sugar, and vitamins A, C, and
B complex and includes magnesium, potassium and copper,
flavonoids, and sulfur compounds (Breu, 1996). Onion is
used as an antibacterial and antioxidant agent (Ramos et al.,
2006). Onion and garlic are rich sources of selenium (Matek
et al., 2000).

In this study, it was aimed to some antioxidant
enzyme activities (CAT, MDA GPx and GR) of rainbow
trout (Oncorhynchus mykiss L., 1758) by adding 1% of garlic
(Allium sativum, Limne) oil macerate, Tunceli garlic (Allium
tuncelianum, Kollman) oil macerate and onion (Allium cepa,
Limne) oil macerate.

MATERIAL AND METHOD

This study carried out in the fisheries faculty of
Malatya Turgut Ozal University on November 2018-March
2019. Macerated garlic, macerated Tunceli garlic and
macerated onion oil products were prepared of mixtures of
whole garlic cloves and onions ground into vegetable oil was
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stored in sunflower oil (1/10) for 15 days to obtain oil
macerate, and these oils were added to commercial trout feed
at %2 ratio.

In the study, 30 rainbow trout with an average
weight of 56.21 + 2.15 g was used. During the whole study,
fish were fed twice a day for 21 days in the morning and the
evening. Feeding was applied to an average of 2% of the live
weight of fish. The feed conversion rate was determined at
the end of the study.

Blood collection was performed without feeding on
the fish, and the fish were anesthetized with the anesthetic
agent [Benzocaine (ethyl 4-aminobenzoate 99%, Sigma
Aldrich Co, USA) 30 mg/L] before blood collection. Trials
were conducted in accordance with ethical rules (Inonu
University, Faculty of Medicine, Ethics Committee of
Experimental Animals and Protocol No: 2017/A-24). Blood
samples were taken from the tail veins of the stunned fish
and transferred to the tubes. The blood samples in tubes were
waited one day at 4 "C and then centrifuged at 1000 g for 15
min to obtain serum.

The catalase (CAT) activity, the glutathione
peroxidase (GPX) activity, the glutathione reductase (GR)
activity and the malondialdehyde (MDA) activity were
evaluated with CAT, GPx, GR and MDA detection Kits,
according to the manufacturer's instructions using CAT,
GPx, GR and MDA kits (Shanghai YL Biotech Co., Ltd.,
China) by using DR-200Bc Microplate Reader (Shenzhen
Prokan Electronics, China).

Statistical Analysis: Routine statistical methods
and SPSS statistical program were used to evaluate the
obtained data. Evaluation of the captured hematological data
Kruskal Wallis and Mann Whitney U test were performed in
P<0.05 confidence interval.

RESULTS

Determination of enzyme activities: It was
determined that parameters were statistically significant
from the control group (Table 1). CAT values were
statistically significant in onion group (P<0.05) (Figure 1),
GR values were statistically significant in garlic and onion
groups (P<0.05) (Figure 2), MDA values were statistically
significant in all groups (P<0.05) (Figure 3) and GPx
parameters of all groups were not statistically significant
from the control group (P>0.05) (Figure 4).

Lowercase superscripts (a, b, ¢, d) indicate
significant differences (P<0.05) among different oils within
each experimental diet-fed group, whereas superscripts in
uppercase show significant differences (P>0.05) among diet
groups. Each value is the mean + S.E. of four individual
observations. Each value is the mean + S.E. of ten personal
views.
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Table 1. Antioxidant parameters of all groups.
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Antioxidant parameters Control Tunceli Garlic oil macerate Garlic oil macerate Onion oil macerate
CAT 12.25+0,75% 14.5242,05% 8.23+1,08° 17.85+4,33°
GR 15.25+1,12° 13.88+0,55% 8.62+0,14° 15.32+1,52
MDA 11.28+0,222 9.73+0,56 8.57+0,29" 12.14+1,19%
GPx 11.41+0,45 13.26+1,14 15.03+4,61 12.43+1,03

CAT: catalase activity, GPX: glutathione peroxidase activity, GR: glutathione reductase activity, MDA: malondialdehyde.

Serum CAT, GR, and MDA activities of onion oil
macerate were significantly higher in control group. The
serum GPx activity of garlic oil macerate was the highest
in all groups. GPx activity of all groups was higher than
control group. GR and MDA activities in the serum were
also significantly inhibited in both garlic oil macerate
group and Tunceli garlic oil macerate group compared to
the control group. While the CAT activity in the serum was
also inhibited in garlic group, CAT activity in the serum
was stimulated in Tunceli garlic group; still the highest
level of CAT was determined in onion group.
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Figure 1. Activities of superoxide dismutase catalase (CAT) in
trout serum.
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Figure 2. Activities of glutathione reductase (GR) in trout serum.
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Figure 3. Activities of malondialdehyde (MDA) in trout serum.
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Figure 4. Activities of glutathione peroxidase (GPx) in trout
serum.

DISCUSSION

ROS neutralizing activity has been connected
with the enzymatic and non-enzymatic antioxidant defense
systems (Jos et al., 2005). The levels in this study showed
that CAT, MDA, and GR activities in the sera increased in
onion group that improves the enzymatic antioxidant
capacity in fish. But the action of glutathione peroxidase
(GPx) of garlic oil macerate group in contrast to other
businesses that were determined the highest level.

GPx levels were high in allicin species, which are
a source of selenium. The highest GPx activity was
detected in garlic oil macerate and afterward Tunceli garlic
oil macerate and onion oil macerate compare to fish fed
control diet. Similarly, results revealed that GPx enzyme
activity increased in which fed with 2% garlic supplement
(Nemmiche, 2017). During the production process of
macerated oil, alliin is converted to allicin. The allicin in
macerated oil does not have a stable structure and is rapidly
decomposed into components such as dithiins, ajoene, and
sulfides (Block, 1985). In another study on chicken eggs,
GPx level was determined high, but CAT level was low
that fed with garlic powder (Celebi et al., 2016). Garlic oil
showed stress suppression and negative feedback effect in
stress groups (Altinterim and Aksu, 2019). Garlic
enhanced the non-specific defense activity of fish (O.
niloticus) (Diab et al., 2002).

We have demonstrated that MDA increased
antioxidant capacity of the sera in rainbow trout, which
may especially explain the positive effects of onion oil
macerate on lipid peroxidation of fish. MDA levels of
garlic groups were determined lower than control group. In
the same trend, MDA activity in muscle tissues of fish
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groups fed with garlic was showed a significant decrease
in lipid peroxidation levels (Mahmoud et al., 2019). It
occurred that onion could be occurred in respiratory burst
activity of beluga (Teyssier et al., 2001). Additionally, a
previous study discovered that onion powder was
improved lysozyme activity of the olive flounder
(Paralichthys olivaceus) juvenile (Cho & Lee, 2012).

In summary, this study reported the effects of oil
macerate on sera antioxidant capacities in rainbow trout
(Oncorhynchus mykiss). The changes in sera antioxidant
indices were the immunostimulatory effects of fish.
Besides it was found out from different changes of GPx
activity of garlic oil macerate group in sera that correlated
with selenium in garlic. Glutathione peroxidase consists of
four protein subunits. Each subunit contains a selenium
atom (Sen & Chakraborty, 2011).

The highest antioxidant activities (CAT, GR, and
MDA) were determined onion oil macerate group. It was
thought that immunostimulant effects of onion oil macerate
were contained from cysteine sulfoxide (CSO) with S-
propenyl-CSO as the predominant sulpur compound in
onion oil. Sulphur was a component of the antioxidant
enzymes (Keusgen et al., 2002; Ostrowska et al., 2004).

Although the blood values of fish fed with
vegetable oil supplementation have been investigated in
many studies (Altnterim et al., 2018a; 2018b; 2018c),
studies on macerated oils are almost nonexistent in the
literature. It is thought that these studies will be the pioneer
in the studies on macerated oils.

As aresult, it was found that GPx activity of garlic
oil macerated group and CAT, GR, and MDA activities of
onion group in sera were significantly increased. Thus, the
antioxidant capacity of fish is stabilized at a high level at
duration their life.

Significance Statement: There were many studies
done with vegetable oils and essential oils. On the other
hand, there were no studies with macerated oils. This was
one of the first and pioneering works in the field of
education.
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