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Abstract: Essential oil of orangel peel is widely used, at the present stage, there are 

many extraction process such as organic solvent extraction, solid phase micro 

extraction, steam distillation, cold pressing method, molecular distillation, super cntical 

CO2 extraction and so on. Butthere all are relatively low and the aroma components 

are diffrerent. Looking for a green high yield extraction method on the basis of the 

existing methods is to expand the oil market is an important way. 
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Orange peel essential oil is an important natural essential oil with fresh orange flavor. 

The components of orange peel essential oil are mainly composed of terpenes 

sesquiterpenes terpenes higher ketones alcohols and other oxygen-containing 

compounds. Among the terpenes, sesquiterpenes accounted for more than 90% of the 

total, mainly composed of limonene, only 1% ~ 10% of oxygenated compounds. The 

essential oil of orange peel had the functions of relieving cough, reducing phlegm, 

helping digestion, relieving pain, promoting gallbladder, killing and eliminating 

inflammation.It is widely used in food, medicine, daily chemicals, tobacco and so on. 

The global annual consumption is about 16000 t, so it is of great practical value and 

economic significance to extract the essential oil from orange peel. 

 

1. Extraction method and process of essential Oil from Orange Peel 

1.1 Organic solvent extraction 

The organic solvent extraction method is based on the dissolving properties of various 

components in the orange peel and the method of dissolving the active components 

from the tissues by using the low boiling solvent which has high solubility to the active 

components and does not require the low solubility of the dissolved components. The 

commonly used organic solvents are hexane, ether, petroleum ether and ethanol. 

Yang Ronghua [1], Gong Shengzhao [2], Shen Wangqing [3], Li Yan [4] were used to 
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study the extraction methods of orange peel essential oil by solvent, solvent combined 

with ultrasonic wave and Weibo.And some achievements have been made.It is also 

found that excessive temperature will make some essential oils volatilize with 

petroleum ether, and the emulsification phenomenon will be serious when extraction 

time is prolonged, and it will be difficult to separate, resulting in the increase of 

impurity in essential oil. In 2015, Yang Yueyun et al[5] studied the extraction of   

orange peel essential oil with ultrasonic assisted ether. The oil yield of orange peel can 

reach 9.5%. 

The most important characteristic of organic solvent extraction is that the heating 

temperature is lower and the decomposition degree is lighter.The high boiling point 

flavor of raw materials is easy to be extracted, so the product can retain the head and 

bottom aroma of the raw materials to a large extent, which makes the aroma 

components of the product complete, but it is easy to produce emulsion which is 

difficult to separate.Even when the solvent is immiscible with water, the production 

efficiency is low and there will also be solvent residues. Distillation units are also added 

in production to remove organic solvents to produce essential oils.The cost of this 

method is high and it is not suitable for factory production. 

 

1.2 Steam distillation 

Steam distillation is the principle of taking away volatile oil by steam to prepare 

essential oil. The essential oil obtained in this way is also called "hot oil". The most 

commonly used distillation methods are co-water distillation [6] and steam distillation. 

Domestic scholar Chen Zhihui [7], Liu Hua [8], Peng Li et al [9] used steam distillation 

to extract orange peel essential oil by adding 3% solid NaCl into the distillation system, 

and found that the oil yield can be increased by about 20%. 

Ling Yuzhao [10] makes use of the volatile oil extractor to turn steam distillation into 

water vapor reflux, which improves energy efficiency, reduces pollution and shortens 

extraction time, which is beneficial to studentsundefined experiment. 

Steam distillation has the advantages of simple operation, low cost, high yield of 

essential oil, and avoiding organic solvent residue. However, some thermosensitive 

components are easy to be destroyed, resulting in the loss of fractions and the quality 

of essential oils. 

 

1.3 Press method 

Pressing is the most traditional method, which includes direct pressing and lime 

soaking. Citrus pericarp is located on the outer layer of exocarp, and the diameter of oil 

sac can reach 0.3-0.7mm. The direct method is to press citrus peel under strong 

pressure and make the oil cells break down, which leads to the exfoliation of peel juice 
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and essential oil, and the  oil is obtained by centrifugation. The lime soaking and 

pressing method is to soak the fresh citrus peel with a certain concentration of lime 

water, then rinse and remove the lye, then press out the mixture of water and oil with 

the press, filter, and centrifuge to obtain the crude oil of the orange peel. The cold oil 

was extracted by pressing the fresh orange peel, and the oil contained natural 

antioxidants (such as phenols). The aroma was closer to the aroma of fresh orange 

fruit and was a yellowish liquid. The oil yield of fresh orange peel was 1.0% or 2.4%. 

The soaping reaction of some essential oils will take place because of the soaking of oil 

bubble in alkali solution, and the browning reaction of citrus peel will occur easily in the 

alkali solution, which will make the oil smell worse, the color darker, and the oil quality 

worse. 

In 2008, Fang Xiugui [11] used CaCl2 instead of lime water, which shortened the 

soaking time and improved the quality of oil. The method has low investment but low 

yield of essential oil, and the obtained essential oil is turbid, contains more limonene, 

and is easy to deteriorate. In addition, dry citrus peel should not be pressed to extract 

oil. 

 

1.4 Supercritical CO2 extraction 

Supercritical fluid (SCF) refers to a fluid in which a substance is at a critical pressure 

and a critical temperature and then forms a fluid that is neither a gas nor a liquid but a 

special state. This fluid is characterized by its various physical and chemical properties 

between gases and liquids and both.Supercritical extraction (SCE) is a separation 

technique which uses supercritical fluid as extractant to extract some active 

components from liquid or solid. Supercritical CO 2 extraction is carried out in low 

temperature and no oxygen environment, which is suitable for extracting 

thermosensitive and oxidizing substances. 

Compared with traditional solvent extraction technology, supercritical fluid extraction 

(SFE) has many advantages, such as high extraction efficiency, low energy 

consumption, no pollution, no toxicity, no solvent residue and so on. Its extraction is 

pure and preserves the aroma of citrus essential oil.Moreover, the essential oil 

extracted by supercritical carbon dioxide contains more alcohols and less 

citral.However, the supercritical CO2 extraction method requires high technical 

equipment and high economic cost, and it is easy to be affected by many factors, such 

as particle size and temperature of raw materials. 

 

1.5 Other Extraction Techniques 

In addition, orange peel essential oil can be extracted by solid phase microextraction 

and molecular distillation.Solid phase microextraction (solid-phase) is a non-solvent 
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selective extraction method. Solid-phase extraction (SPE) is a new technique for 

microextraction of solvent-free samples, which integrates sampling, extraction, 

concentration and injection,and can be combined with gas chromatography or liquid 

chromatography, has been widely used. Compared with solid-phase extraction 

technology, solid-phase microextraction is simpler, easier to carry, and cheaper to 

operate. In addition, it overcomes the shortcomings of low recovery rate of solid-phase 

extraction and easy clogging of adsorbent channels.Molecular distillation, also known 

as short-range distillation, is a distillation method operating in high vacuum. It is a new 

liquid-liquid separation technique based on the difference of average free paths of 

different molecular movements in mixture components.Molecular distillation can 

selectively evaporate out the target product, remove other impurities, and separate 

more than two substances simultaneously by multistage separation. 

 

2. Concluding remarks 

There are abundant citrus peel resources in China. At present, the production of citrus 

essential oil mainly depends on pressing method. The yield of essential oil is low, the 

color of essential oil produced is darker, and the quantity and quality of the products are 

far from meeting the needs of consumers.The original method has been improved 

continuously in order to achieve comprehensive utilization of citrus pericarp resources 

and produce high added value products by making full use of citrus peel, which is in line 

with green environmental protection, low energy consumption, and can remove 

aldehydes. It is an important way to widen the essential oil market. 
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