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1. INTRODUCTION 

It is believed that about 80% of the population worldwide, especially Asian 
and African countries use plants and herbal medicines as a source of medici-
nal agents and primary health care. Traditional medicine is an important form 
of health care for many people and covers a wide variety of therapies and 
practices, which vary from country to country. Many useful drugs were 
inspired by plant sources and nature continues to be a major source of new 
structural leads, and effective drug development [1]. Thus, based on these 
estimates, the proper identification and classification of plant species is of 
great importance.
The Annonaceae family is the largest family of the Magnoliales order and con-
sists of about 135 genera and over 2500 species. The family has a source of 
edible fruit that can be considered to have economic importance [2]. Xylopia 
L. which includes approximately 180 species and is an important genus of 
the Annonaceae family due to its production of secondary compounds. 
Xylopia is largely in West African countries like Nigeria, Ghana, and Camer-
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Xylopia L. includes approximately 180 species and is an important genus of the 
Annonaceae family due to its production of secondary compounds. It comprises several 
species that are native to the African region and can serve as valuable medicinal plants 
thanks to their biological and pharmacological properties. In fact, the local populations 
often use it for different medicinal purposes, such as for malaria, cough, stomachache, 
rheumatism, and inflammation. The objective of this study was to carry out a review of 
essential oils of the genus Xylopia and their biological activities. The data were collected 
from the scientific electronic databases including SciFinder, Scopus, Elsevier, PubMed, 
and Google Scholar. A total of thirty-seven Xylopia species have been reported for their 
essential oils and biological activities. It can be observed that the major components were 
germacrene D, bicyclogermacrene, (E)-caryophyllene, limonene, α-pinene, and β-pinene. 
Pharmacological studies indicated that the essential oil exhibited antifungal, antibacterial, 
antimicrobial, antioxidant, antitumor, anticancer, cytotoxicity, molluscicidal, anti-
proliferative, anti-trypanosoma, larvicidal, spasmolytic action, anti-inflammatory, and 
toxicity. This review is mainly meant to provide relevant information on the phytochemical 
features of Xylopia species, with emphasis on the essential oil, providing guidance for the 
selection of accessions or species with the best chemical profiles. It was also possible to 
identify species that have not yet started studies and possible activities of their essential 
oils. Besides, more preclinical analyses, as well as clinical trials, are required to evaluate 
the potential of essential oils from Xylopia species for drug development.

Keywords: Essential oil, Xylopia, Annonaceae, Biological activity, Germacrene D.

Chemical composition and biological 
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Da diversi anni viene pubblicata una guida, a disposizione di chi lavora nel settore dei 
lubrificanti, in cui sono riportati i controlli maggiormente utilizzati per la caratterizzazione dei 
prodotti petroliferi e lubrificanti e i relativi metodi di analisi pubblicati da Enti Nazionali ed 
Internazionali (UNI, ASTM, IP, ISO, EN).
Quest'anno è stata fatta la revisione della tabella con un aggiornamento di tutti i metodi 
pubblicati da gennaio a dicembre 2019. 
La struttura base della tabella non è stata modificata rispetto alla versione precedente: nella 
prima colonna si riporta il parametro analitico, cui corrispondono i numeri di norma/metodo 
riportati nelle colonne successive.
I riferimenti normativi sono sempre divisi in quattro classi: EN - ISO; Metodi Italiani (UNI - UNI 
EN - UNI EN ISO - NOM); IP; ASTM.
Tutti i metodi che durante l'anno hanno avuto revisioni o modifiche sono evidenziati con lo 
sfondo grigio.
La nuova versione dei metodi ASTM è stata confrontata con l'edizione precedente e nel 
foglio “Commento alle nuove revisioni” si riportano i risultati di tale confronto. Quando 
compare la dizione “equivalenti” significa che c'è una perfetta rispondenza tra le metodiche; 
differenze non sostanziali tra i vari metodi sono riassunte nell'espressione “tecnicamente 
equivalenti”; per i metodi in cui è stata riscontrata anche una sola, ma significativa 
differenza, viene riportata l'espressione “non equivalenti”. 
Per i metodi IP si rimanda al sito www.energyinst.org/technical/test-methods dove è 
disponibile l'elenco aggiornato dei metodi e un loro confronto con i metodi ASTM e ISO.
Preso atto della velocità di cambiamento dei metodi in ambito normativo, soprattutto dei 
metodi ASTM, si ricorda che la presente guida, non potendo essere aggiornata in tempo 
reale, ma facendo riferimento ad una valutazione temporale pari a un anno solare, ha delle 
lacune, insite proprio nella modalità in cui è stato concepito il lavoro di revisione. Per questo 
motivo alcuni metodi ASTM hanno come data di revisione il 2019, anche se l'ultima ricerca 
condotta a Dicembre 2019 non li citava come metodi in revisione (la ragione è da imputare 
ad un lasso di tempo che intercorre tra l'approvazione del metodo e la sua pubblicazione).
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1. INTRODUCTION

Hazelnut is an important crop with an estimated production exceeding 
1.000.000 tonnes of shelled hazelnuts, according to FAOSTAT 2017 data. 
Among hazelnut producers, Turkey is one of the important countries with 
675.000 tonnes of shelled hazelnuts [1-5] Giresun or Levant terms are used to 
classify hazelnuts according to quality. Hazelnuts contained in the Giresun group 
are provided as premium quality, while the Levant group is qualified as a 
secondary quality. Giresun type hazelnuts contain more oil than Levant type, and 
most of Giresun hazelnuts preferred for its shape and unique aroma [6, 7].  
Turkish hazelnut (Corylus colurna) is a wild cultivar not under cultivation. This 
hazelnut cultivar is quite different from the other cultivated hazelnuts. Cultural 
hazelnuts usually grow to 5-6 m, this cultivar is defined as the tree and could 
grow up to 25 m [8]. This cultivar grows as a wild hazelnut spice in the forests of 
Romania, Transcaucasia, the Balkans, northern Turkey, and Iran [9]. 
Hazelnuts are commonly used in a variety of foods, such as dairy and candy [10]. 
This wild hazelnut could be used in the confectionery industry, especially 
chocolates locally due to their small size. Hazelnut contains major components 
such as carbohydrates, oils, proteins, vitamins, and minerals. Some of the 
components are important for human nutrition [11]. 
The oil content of the Turkish hazelnut (Corylus colurna) is over 60% [12]. The oil 
content of this cultivar is comparable to European hazelnut cultivars [13]. This 
wild hazelnut cultivar contains up to 86% oleic acid, and 16% linoleic acid [12]. 
Besides, this oil contains different bioactive compounds, including tocopherols, 
sterols, and phenolics. The total sterol content of oil samples from five Turkish 
hazelnut genotypes (Corylus colurna L) varied between 4.52 and 6.50 mg/g oil. 

The effects of microwave (5, 10, 15, and 20 min at 600 W) and conventional heating 
(60°C) on the quality and stability of oil extracted from a wild Turkish hazelnut (Corylus 
colurna) cultivar was performed and compared. Oxidative stability of oil samples was 
measured by measuring peroxide value (PV) and UV absorption characteristics (K  and 232

K ). Degradation of total phenolics, tocopherols, and fatty acids was also examined 270

during heating experiments. The increase in PV and conjugated dienes (K ) of 232

conventional-heated oils was higher than that of microwave-heated oils. α-Tocopherol is 
consumed fast during both conventional and microwave heating treatments. Microwave 
and conventional heating resulted in the degradation of phenolics content in the heated 
oils.

Keywords: Tocols, Phenolic compounds, UV absorption, Corylus colurna, Oxidation, 
Thermal treatment.  

Effect of conventional and microwave 
heating on the oxidative stability of 

oil from a wild Turkish hazelnut cultivar 
(Corylus colurna)
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