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Abstract

In developing countries, food production and processing result in high costs and the generation of significant
amounts of fruit waste, which harm the environment. These fruit wastes contain numerous beneficial components,
including proteins, lipids, starch, micronutrients, bioactive compounds, and dietary fibers. Among these fruit
wastes, citrus fruits play a vital role in providing various health benefits. Citrus species from the Rutaceae family
are widely consumed as fresh fruits and juices worldwide. Citrus peel waste (CPW) constitutes approximately
60% of processed citrus fruits, making it a promising resource in the food production industry. CPW is rich in
polyphenols and essential oils, holding importance in terms of nutritional value and pharmaceutical applications.
It is known that essential oils derived from CPW (CPEo) prevent the oxidation of lipids, influenced by
environmental conditions. With the harmful effects of synthetic antioxidants becoming more evident in recent
years, the potential of CPEo as a natural alternative has gained attention. This study evaluates the results of research
on the preservation of oxidation-sensitive fish oil using essential oils obtained from different citrus peels and their
potential application areas. The volatile components playing a significant role in the antioxidant activity of CPEo
include D-limonene, y-terpinen, a-pinen, B-pinen, and linalool. D-limonene, the most abundant component in
citrus oils, reduces oxidative stress by scavenging free radicals and protects cell membranes from lipid
peroxidation. y-terpinen is recognized for its effective free radical scavenging properties and its ability to inhibit
lipid peroxidation, while a-pinen and -pinen mitigate oxidative damage by neutralizing free radicals and reducing
inflammation. Linalool stands out for its antioxidant and anti-inflammatory effects. The antioxidant activities of
these volatile compounds contribute to cellular defense mechanisms through mechanisms such as free radical
scavenging, inhibition of lipid peroxidation, and reduction of oxidative stress-related cellular damage, ultimately
promoting overall health.
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Turunggil Kabugu Atiklarindan Gelen Giic: Bahk Yagimin Oksidasyonunu Onleyen Dogal Antioksidan
Esansiyel Yaglar

Ozet

Gelismekte olan iilkelerde gida iiretimi ve islenmesi, yiiksek maliyetler ve ¢evreye zarar veren biiyiilk miktarda
meyve atig1 tiretimiyle sonu¢lanmaktadir. Bu meyve atiklari; proteinler, lipitler, nisasta, mikro besinler, biyoaktif
bilesikler ve diyet lifleri gibi bircok faydali bilesen icerir. Meyve atiklar1 arasinda turuncgiller, saglik acisindan
cesitli faydalar saglayarak 6nemli bir rol oynar. Rutaceae familyasindan gelen turunggil tiirleri, diinya genelinde
taze meyve ve meyve suyu olarak yaygin bigimde tliketilmektedir. Turunggil kabugu atiklar1 (CPW), islenen
turunggil meyvelerinin yaklasik %60°m1 olusturan ana yan iiriinlerdir ve bu nedenle gida iiretim endiistrisinde
umut verici bir potansiyele sahiptir. CPW, yiiksek konsantrasyonlarda polifenoller ve ugucu yaglar icerir ve besin
degeri ile farmasdtik uygulamalar agisindan énemlidir. CPW'den elde edilen esansiyel yaglarin (CPEo), cevresel
kosullara bagli olarak lipidlerin oksidasyonunu engelledigi bilinmektedir. Sentetik antioksidanlarin zararl
etkilerinin ortaya kondugu son yillarda, CPEo’nun dogal bir alternatif olarak kullanilma potansiyeli dikkat
cekmektedir. Bu ¢alismada, oksidasyona duyarli olan balik yaginin, farkl turunggil kabuklarindan elde edilen
esansiyel yaglarla korunmasina yonelik arastirmalarin  sonuglart ve potansiyel uygulama alanlarn
degerlendirilmistir. incelenen calismalarda, CPEo’nun antioksidan etkinliginde &nemli rol oynayan ugucu
bilesenler arasinda D-limonene, y-terpinen, a-pinen, B-pinen ve linalool dne ¢ikmaktadir. D-limonene, turunggil
yaglarinin en yaygin bileseni olup, i¢erigi olusturan diger bilesenlerle olusturdugu sinerjik etki serbest radikalleri
stipurme kapasitesiyle oksidatif stresi azaltir ve hiicre zarlarini lipid peroksidasyonuna karsi korur. y-terpinen,
gucli serbest radikal temizleyici 6zellikleriyle lipid peroksidasyonunu engellerken, a-pinen ve B-pinen serbest
radikalleri etkisiz hale getirerek oksidatif hasari 6nler ve inflamasyonu azaltir. Linalool ise, antioksidan ve anti-
enflamatuar etkileriyle 6ne cikar. Bu ugucu bilesiklerin antioksidan etkinlikleri, serbest radikal siipiirme, lipid
peroksidasyonunun inhibisyonu ve oksidatif stresle iliskili hiicresel hasarlar1 azaltma gibi mekanizmalarla hiicresel
savunma sistemine katki saglar ve genel saglik tizerinde olumlu etkiler yaratir.
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