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Key Handbooks 
 

The main contributions to the generation of Science and Technology written in this research provides an alternative for 

owners and holders of forest land that are engaged in the extraction of resin, where they can add to their extraction process, 

the separation of by-products resulting from the hydrodistillation of the resin, one of those is rosin, which is required for 

the pharmaceutical, cosmetic and chemical industry, which would trigger a significant economic benefit for forest owners, 

improving the quality of life of families and improving the care of forests. The key aspects to understand in order to apply 

them to the generation of universal knowledge are one of the key and important aspects if it is required to perform the 

process of hydrodistillation of rosin from conifer resin, is first of all to be trained in the detailed application of the 

hydrodistillation method, In addition, to take into account that the good application of the hydrodistillation method will be 

able to obtain rosin, with the best quality being the golden brown color with a light shade, another consideration to take 

into account is the choice of the pine species that influences the time of extraction of the resin and the age of the tree. The 

main conclusions of the investigation are that the hydrodistillation carried out in this work was able to obtain up to 93 % 

of yield, however it should be mentioned that during the application of this method, it was observed that variants can be 

made in the equipment and the process, however it should have control in the temperature and time of residence since in 

measure of a better control of these two variables, since improving the control the quality of the rosin color will be 

determined and with this the final cost. 
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Abstract 
 

Rosin in its pure form can be used in many industrial processes. Among its most important applications are the production of 

adhesives, printing inks, insulating materials for the electronic industry, synthetic rubber, chewing gum, soaps and detergents. 

Despite the competition from petroleum products, due to their low production costs, the industry in general has made decisions 

to be able to replace petroleum products with natural products, mainly the pharmaceutical, cosmetic and currently the chemical 

industry, have joined the use of renewable resources. These practices, as part of sustainable and resilient production, have led 

to greater use of rosin derivatives in their formulations. Therefore, based on these data, the extraction and obtaining of rosin 

from resin during hydrodistillation was analyzed. 

 

Pinus, Hydrodistillation, Rosin 

 

 
 

Resumen 
 

La colofonia en su forma pura se puede utilizar en muchos procesos industriales. Entre sus aplicaciones más importantes se 

encuentran: la producción de adhesivos, tintas de impresión, materiales aislantes para la industria electrónica, caucho sintético, 

chicles, jabones y detergentes. A pesar de la competencia de los productos de origen del petróleo, debido a sus bajos costos 

de producción, la industria en general ha tomado decisiones para poder sustituir los productos de origen petrolero por 

productos naturales, principalmente la industria farmacéutica, cosmética y en la actualidad la industria química, se han sumado 

al uso de recursos renovables. Estas prácticas, como parte de una producción sostenible y resiliente, han llevado a un mayor 

uso de derivados de colofonia en sus formulaciones. Por lo tanto, en base a estos datos, se analizó la extracción y obtención 

de colofonia a partir de resina durante la hidrodestilación. 

 

Pinus, Hidrodestilación, Colofonia 
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Introduction 

 

Rosin in its pure form can be used in different process industries for different purposes. Currently, its 

derivatives have a high value in the production of consumer goods. The physicochemical properties 

resulting from the chemical transformation of this product are currently used to optimise and improve 

the efficiency and performance of products such as paints, inks, adhesives, chewing gum, beverage 

stabilisers and fruit coatings, as well as for use in food additives, and, in the pharmaceutical and cosmetics 

industry, it is used as polymerisation adjuvants, among others (Sylvester and Gandini, 2008; Maiti et al., 

1989). 

 

Despite competition from products of petroleum origin, due to the low cost of production, the 

industry is currently concerned and has opted for a balanced and sustainable production, as they have 

implemented the use of rosin derivatives in their recipes, which has increased over the years. The process 

of scientific development related to the industrial use of rosin derivatives does not stop, but is driven by 

the development of production and refining processes by improving the quality, stability, identification 

and preservation of reaction centres for further use (Bhatia, 2016). 

 

Rosin 

 

Rosin consists of a mixture of alcoholic carboxylic acid and a minor proportion of non-acidic components 

(hydroxylated derivatives) (Maiti et al., 1989). The abietic acid is characterised by the presence of an 

isopropyl group at position 7 and a conjugated double bond at positions 7-8 and 8-9, while the pimaric 

type has a vinyl and methyl group at position 7 (Zinkel, 1989). In all of them the carboxyl group is 

attached to the tertiary carbon. Resin acids are susceptible to deisomerisation upon heating, acidification 

and oxidation in the presence of air or oxygen (Kugler et al., 2019). 

 

Rosin is soluble in ethers, aromatic and aliphatic hydrocarbons and chlorinated hydrocarbons. It 

has an average molecular weight of 300 g/mol and a glass transition temperature (Tg) of 30 °C, higher 

than expected for its molecular weight due to the rigidity of the structure. Its softening point (SP) is 70 

to 80 °C and its melting point (Tf) is 71 to 95 °C (Ramos, et al., 2023). 

 

It also has characteristics such as: being a brittle solid, easy to decompose, with a yellowish tone 

ranging from light yellow to dark red, its colour depending on its origin and processing method (Castillo, 

2003). 

 

As for the method of obtaining rosin, this can affect its physicochemical properties and, therefore, 

the quality of the final product. The use of high temperatures and exposure to atmospheric oxygen causes 

oxidation reactions with the formation of undesirable compounds, causing darkening of the colour and 

reduction of the softening point, compromising the quality and thus the commercial value (Telleria et al., 

2018). In addition, it is also classified and marketed by colour, where the best quality is golden brown 

with a light shade. Some physical and chemical characteristics affect the quality indicators, which depend 

mainly on the pine species, although the time of extraction and the age of the tree also have an influence 

(Conafor, 2013; Osorio, 2006). 

 

Trade 

 

Most rosin is used in the form of chemically modified rosin, which consists mainly of a mixture of 

pimaric and abietic acids with small amounts of neutral compounds. Its most important uses include the 

production of adhesives, printing inks, insulating materials for the electronics industry, synthetic rubber, 

chewing gum, soaps and detergents (Coppen and Hone, 1995). 

 

Coppen and Hone, 1995. Present statistics on major rosin producing countries, including 

turpentine, world trade, costs and investments. They estimate that 9% of the rosin and turpentine 

produced is used in the perfume and flavouring industry (Swift, 2004). 

 

In Colombia, rosin is produced on a small scale at the Las Gaviotas Experimental Centre, in 2000, 

120 tonnes of turpentine oil and 1,200 tonnes of rosin were obtained from Pinus caribaea plantations 

using the exudation method, with a yield of more than 3 kg/tree/year in a 5-year cycle (Alarcón and Villa, 

2012). 
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Turpentine 

 

Pine turpentine is a clear, flammable liquid with an irritating odour and bitter taste. It does not mix with 

water and has a boiling point of more than 150°C. In general, turpentine is commonly used as a solvent 

for paints and varnishes or as a cleaning agent. However, like rosin, it is a chemically very versatile 

material. Pine resin is quite rich in alpha and beta pinene. Its derivatives are widely used in perfumes and 

vitamins. The main derivative of pine resin is synthetic pine oil, which is used in disinfectants, detergents 

and other pine-scented products (Kirk, 1967). The main components of oils from all sources are one, two 

or three unsaturated bicycle terpenes: α-pinene, β-pinene and 3-carene. The presence or absence of any 

of these terpenes can be used to determine the origin of the oil, where α-pinene is common in all resins 

(Martinez, 2017). 

 

Hydrodistillation of the resin 

 

Materials and equipment 

 

To carry out the experiment in the laboratory, it is necessary to have the necessary materials and 

equipment to carry out the hydrodistillation process, which are shown in table 1. 

 

Box 1 
Table 1  

List of materials and substances used 

 

Material and Substances 

Clevenger Distiller 1000 ml 

Thermometer 

Universal base 

Double nut clamp 

Clamp 

Fish tank water pump 

Electric grill 

Magnetic heating and stirring grill PCA 1500 

Surgical hose 

2 beakers 250 ml 

Electronic scale 

Glass flask 

Strainer 

Spoon 

Metal container 

Plastic container 

Mortar 

Pine resin 

Distilled water 
 

 

Resin management 

The resin obtained from the field collection process undergoes a "cleaning" stage in which notable 

impurities such as seeds, needles, shavings and bark are removed by softening the resin in a water bath. 

Subsequently, a second process is applied, which consists of filtering the resin through a strainer, 

where smaller impurities that are difficult to remove are trapped, allowing the highest purity of resin to 

be obtained, figure 1. 
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Box 2 
 

 
 

Figure 1  

Resin processing. A) Resin in a water bath, B) Removal of impurities, C) 

Filtration of impurities 

Source [own elaboration] 

 

Assembly and operation of the Clevenger distiller 

 

During the process, the scale is used to measure the necessary quantities, 10 grams (ml) of distilled water 

and 100 grams of pine resin, previously tared from the respective containers. The next part consists of 

depositing the substances in the 1000 ml balloon, with the help of the universal clamp and base, which 

is placed on the PCA grid, followed by the union of the spiral condenser with another clamp and base, 

previously connected to the hoses and pump contained in the plastic container. Once the equipment is 

assembled, the thermometer is placed and carefully placed so that there are no leaks and the valves 

leading to the distiller are closed before starting, figure 2. 

 

Box 3 
 

 
 

Figure 2  

Hydrodistillation system. A) Weighing of resin, B) Weighing of distilled 

water, C) Fixing of flask rack, D) Addition of substances, E) General 

drawing 

Source [own elaboration] 

 

Start the ignition until a temperature of 165°C is maintained with the aid of the grill for 60 

minutes. It is important to monitor the reaction. 

 

The steam from the pine resin is channelled through the condenser while filling the graduated 

section with water and turpentine oil, while the residue from the heating is converted into rosin, which 

concentrates at the bottom of the Clevenger distiller, increasing in thickness as the process progresses, 

figure 3. 
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Box 4 
 

 
 

Figure 3 

Control of the hydrodistillation process. A) Evaporation of the resin, B) 

Collection of water and turpentine oil, C) Temperature control 

Source [own elaboration] 

 

Obtaining rosin and turpentine oil. 
 

Once the process is finished, the flask containing the rosin is left to stand for approximately 5 minutes, 

while the flask containing the rosin is separated and transferred to a glass flask with the help of tweezers 

and with adequate protection, due to the high temperatures that it still concentrates.  

 

Weigh and record the quantity obtained.The resulting water and the turpentine oil contained in 

the graduated part are separated during the process, the data recorded and placed in different flasks. 

 

During this step, as in the previous ones, special care must be taken with the handling of the 

products obtained, due to the high temperatures, toxicity of the derivatives and fragility of the equipment, 

figure 4. 

Box 4 
 

 
 

Figure 4 

Products obtained from the process. A) Rosin, B) Water and turpentine oil 

Source [own elaboration] 

 

Rosin handling 
 

The rosin in its solid state is extracted from the glass bottle in the form of stones with the help of a metal spoon, 

deposited in a mortar, pulverised and stored for later application (figure 5). 
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Box 5 
 

 
 

Figure 5 

Rosin of Pinus teocote. A) Rosin in solid state, B) Sprayed rosin 

Source [own elaboration] 

 

Percentage of performance 

 

The calculation of the yield of pitch or rosin production is obtained by applying the formula (1) given by 

Lira (2013): 

 

% 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 = (
𝐴𝑐𝑡𝑢𝑎𝑙 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒

𝑇ℎ𝑒𝑜𝑟𝑒𝑡𝑖𝑐𝑎𝑙 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒
) ∗ 100                [1] 

 

The theory indicates that between 70% and 90% of rosin should be extracted (this depends on the 

species of pine), on average we would have 80% rosin of the total product, so that if we have a sample 

of resin of 100 grams we would obtain 80 grams of rosin. From the experiment carried out in the 

laboratory, the weight in grams of rosin was obtained, which in this case was 75 grams, applying the 

above formula, the result of the percentage yield is 93.75 %. 

 

Conclusions 

 

For the separation of rosin and turpentine from coniferous tree resin, it can be done by different processes 

or methodologies, as stated by (Gallo and Sarria, 2013) obtaining percentages between 73 and 75 % of 

rosin in Pinus patula from the steam distillation process, compared to the hydrodistillation process 

carried out in this work where up to 93 % yield was obtained, It is worth mentioning that during the 

application of this method, it was observed that variants can be made in the equipment and the process, 

however, the temperature and residence time must be controlled, as a better control of these two variables 

will determine the quality of the rosin colour and thus the final cost. 

 

Declarations 

 

Conflict of interest 

 

The authors declare that they have no conflicts of interest. They have no financial interests or personal 

relationships that could have influenced this book. 

 

Authors' contribution 

 

Lilia Ortiz-Rodríguez. Technical manager of the funded project and coordinator of the working team, 

collaborating with the revision of the chapter. 

 

Carlos Cuevas-Suárez. Project collaborator and responsible for the extraction of the rosin by means of 

the hydrodistillation process. 

 

Carlos Alonso-Hernández. Thesis student of the funded project and responsible for the laboratory 

activities for the extraction of rosin. 

 

Availability of data and materials 

 

All data and information presented in this research are available in the references and at the Instituto 

Tecnológico Superior de Perote in the research laboratory as well as the data and materials used. 



43 

 

Funding 

 

This research was funded by COVEICYDET during the ‘Segunda convocatoria de proyectos de 

investigación científica y de desarrollo tecnológico’ of the year 2023, which started in June 2023. 

 

Acknowledgements 

 

We thank COVEICYDET for funding the project ‘Biofilms based on forest resins on saladette tomato’. 

 

Abbreviations 

 
COVEICYDET Veracruz Council of Science and Technology 

 

References 

 

Basic 

 

Alarcón, E, A., and Villa L, A. (2012). Synthesis of nopol from turpentine: review of the state of the art. 

Engineering and Science. 8 (16). 281-305. ISSN: 1794-9165. 

 

Bhatia, S. (2016). Global impact of the modern pine chemical industry. Lakshmikumaran & Sridharan, 

Technical report, Pine Chemicals Association, Fernandina Beach, FL, USA. 

 

Castillo, P., M. P. (2003). Experimental study of the production process of maleic resin from rosin, 

Universidad de los Andes, Cundinamarca, Colombia. 

 

CONAFOR. (2013). Pine resin production in Mexico. 1st Ed. Mexico. 101. 

 

Coppen, J and Hone, G. (1995). Gun naval stores: Turpentine and rosin from pine resin. Non-Wood 

Forest Products 2. Food and Agriculture Organization of the United Nations Chapter 1, Rome. 

 

Gallo, C, J. A., and Sarria V, R. A. (2013). Obtaining rosin and turpentine from patula pine resin and 

subsequent evaluation of quality parameters. Journal of Science and Engineering. 5 (1): 88-91. ISSN 

2145-2628. 

 

Kirk, R. (1967). Encyclopedia of Applied Chemical Technology. UTEHA. Volume XV, Mexico, p. 602. 

 

Kugler, S., Ossowicz, P., Malarczyk-Matusiak, K., Wierzbicka, E. (2019). Advances in Rosin-Based 

Chemicals: The Latest Recipes, Applications and Future Trends, Molecules, 24, p.1651. 

 

Lira, J., E. (2013). Feasibility of the production of turpentine from pine resin (Pino oocarpa). Instituto 

Tecnológico De Tuxtla Gutiérrez. Chemical Engineering. 

 

Maiti, S., Sinha Ray, S., and K. Kundu, A. (1989). Rosin: A renewable resource for polymers and 

polymer chemicals. Progress in Polymer Science, 14(3): p. 297-338. 

 

Martínez-Olvera, R. C. (2017). Determination of experimental conditions in the purification phase of 

pine oleoresin for the production of pitch with commercial quality, FITECMA, Morelia, Michoacán. 

 

Ramos, M, A.J., Hernández, S, M., and Estévez, G, A. (2023). Esterification of rosin with fusel alcohol. 

Case study. Icidca on sugar cane derivatives. 57(3). 54-58. 

 

Osorio, C. M. (2006). Characterisation of oleoresin from Pinus caribaea species by the sulphuric acid 

bark pique system. Thesis. Universidad Nacional Agraria La Molina. 

 

Silvestre, A and Gandini, A. (2008). Monomers, Polymers and Composites from Renewable Sources, 

chapter Rosin: Major Sources, Properties and Applications, p. 67-88. Elsevier, Oxford, UK. 

 

https://www.redalyc.org/pdf/835/83524625011.pdf
https://assets.noviams.com/novi-file-uploads/pcai/PCA-_Global_Impact_of_the_Modern_Pine_Chemical_Industry_-Study_Final-adffb0c6.pdf
https://repositorio.uniandes.edu.co/server/api/core/bitstreams/2ac866f8-bf0a-415b-887d-6541fdd81cc6/content
http://www.conafor.gob.mx:8080/documentos/docs/43/6046La%20producci%C3%B3n%20de%20resina%20de%20pino%20en%20M%C3%A9xico.pdf
https://www.fao.org/4/v6460e/v6460e.pdf
https://jci.uniautonoma.edu.co/2013/2013-13.pdf
https://jci.uniautonoma.edu.co/2013/2013-13.pdf
http://biblioteca.zacatepec.tecnm.mx/cgi-bin/koha/opac-detail.pl?biblionumber=20150&shelfbrowse_itemnumber=64289
https://www.mdpi.com/1420-3049/24/9/1651
https://www.mdpi.com/1420-3049/24/9/1651
http://repositoriodigital.tuxtla.tecnm.mx/xmlui/handle/123456789/2852?show=full
https://www.sciencedirect.com/science/article/abs/pii/0079670089900051?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0079670089900051?via%3Dihub
http://bibliotecavirtual.dgb.umich.mx:8083/xmlui/bitstream/handle/DGB_UMICH/7922/FITECMA-L-2017-1118.pdf?sequence=1&isAllowed=y
http://bibliotecavirtual.dgb.umich.mx:8083/xmlui/bitstream/handle/DGB_UMICH/7922/FITECMA-L-2017-1118.pdf?sequence=1&isAllowed=y
https://www.revista.icidca.azcuba.cu/wp-content/uploads/2023/11/articulo-7.pdf
https://www.revista.icidca.azcuba.cu/wp-content/uploads/2023/11/articulo-7.pdf
https://repositorio.lamolina.edu.pe/server/api/core/bitstreams/ca6326ec-8698-4bcc-ba5a-338ef7483fa5/content
https://repositorio.lamolina.edu.pe/server/api/core/bitstreams/ca6326ec-8698-4bcc-ba5a-338ef7483fa5/content


44 

 

Swift, K. (2004). Catalytic Transformations of the Major Terpene Feedstocks, Topics in Catalysis, Vol. 

27, No.1, p. 143-155. 

 

Tellería, M, N., Villanueva S., Henríquez M. (2018). Trend study: Applications of rosin and its 

derivatives. University of Carabobo. Revista Ingeniería UC, Vol. 25, No. 3. 

 

Zinkel, DF (1989). Naval Stores. In: Rowe, JW (eds). Natural Products of Woody Plants. Springer Series 

in Wood Science. Springer, Berlin, Heidelberg. 

  

https://link.springer.com/article/10.1023/B:TOCA.0000013549.60930.da
https://www.redalyc.org/journal/707/70757670002/html/
https://www.redalyc.org/journal/707/70757670002/html/
https://doi.org/10.1007/978-3-642-74075-6_26

