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Abstract  
 

This book presents the use of forest resins for the production of biofilms to increase shelf life in Saladette tomatoes. 

The first chapter addresses a brief introduction about the use of forest resins in food preservation. Subsequently, 

the research work developed is shared; including the selection process of pinus teocote species to obtain the resins. 

The turpentine and the colophony were separated from the resin by hydrodistillation, with an efficiency of 93.75% 

of colophony that was added to biofilms formulation, and were characterized in texture pH, humidity and color. 

Finally, the forest resins-based biofilms were applied to the Saladette tomatoes in order to evaluate their shelf life 

at room temperature during 20 days. It was demonstrated that the biofilms provide a longer shelf life and preserve 

the tomatoes texture and color. 

 

 
 

Forest resins, biofilms, saladette tomatoes 

 

Resumen                                                                      
 

En este libro se presenta el uso de resinas forestales para la elaboración de biopelículas que se aplica en tomate 

saladette para alargar su vida de anaquel, en el primer capítulo se aborda una breve introducción del uso de resinas 

forestales en la conservación de alimentos posteriormente se presenta el trabajo de investigación que se desarrolló 

desde el proceso de la selección de la especie para obtener la resinación, posteriormente se realiza mediante 

hidrodestilación la separación de la trementina y colofonia de la resina, obteniendo un rendimiento del 93.75 %  

de colofonia, la cual fue añadida a la formulación de las biopelículas y que fueron caracterizadas en textura, pH, 

humedad, color. Finalmente se aplicaron las biopelículas a base de resina forestal en el tomate saladette para ser 

evaluada su vida de anaquel a temperatura ambiente durante 20 días, donde demostró que esta aplicación le 

confiere  mayor vida de anaquel.  

 

 
 

Resinas forestales, biofilms, tomate saladette 

To extend the Saladette tomatoes 

shelf life.  

Colophony high performance by 

hydrodistillation. 

 

Methodology  Contribution Objectives  

To evaluate the effect of a covering 

formulated with forest resins in the 

post-harvest of the tomato entitled 

Saladette  

  

 

Obtaining of forest resins by the 

resining method on Pinus teocote 

trees. 

 

Distillation process to obtain the 

colophony efficiency.  

 

Alargar la vida de anaquel en el tomate 

saladette. 

Alto rendimiento de colofonia por 

proceso de hidrodestilación 

 

Metodología  Contribución Objetivos  

Evaluar el efecto de un recubrimiento 

formulado con resinas forestales en la 

postcosecha del tomate determinado 

saladette.  

 

 

Obtención de resinas forestales por  el 

método de resinación de árboles Pinus 

teocote 

 

Proceso de destilación para obtener el 

rendimiento colofonia 
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Introduction 

 

The tomato is the vegetable with the highest production, since it is grown to meet the national and export 

demand, the annual per capita consumption of tomato in Mexico is around 12.5 kilograms. One method 

to extend the shelf life of this product are coatings for the protection and preservation of these, although 

sometimes they can cause harm to the consumer, the frequent use of fertilisers and pesticides to improve 

the harvest, can cause health effects in addition to the use of chemicals for food preservation (SADER, 

2023). 

 

In recent years, foodstuffs have been protected by plastic materials, which allow for durability 

and storage, resulting in low costs, these situations cause the accumulation of waste in the environment, 

nowadays food industries in their research processes are in search of new alternatives of some 

conservation processes with a tendency to be friendlier and healthier in their preservation and lengthening 

of shelf life, This trend generates a direction to face these challenges and in many occasions the 

combination of some little known preservation processes and allow combinations with ideal results in 

preservation, there are many natural components that allow us to decelerate some biological processes in 

a natural way. 

 

The use of biofilms or edible coatings on fruits and vegetables during post-harvest, function as 

selective barriers for the transfer of gases, moisture, evaporation, and nutrients; they are used because 

they help to reduce the deterioration of food products caused by environmental factors. They are also 

intended to prevent or reduce oxidation and loss of specific food properties. Due to this concern, there 

are several studies for the development of edible coatings, one of the main ones is their elaboration from 

raw materials coming from renewable, abundant and economic sources so that their use is feasible. 

 

On the other hand, there is a rich diversity of forest resins and their uses, possessing bactericidal, 

antimicrobial, disinfectant and antiviral properties, which is why there is a need to create biodegradable 

films of forest resins that are environmentally friendly without environmental costs and without health 

effects, so this project evaluated the effect of biofilms based on forest resins in the postharvest of saladette 

tomatoes. 

 

Chapter 1 gives an introduction to forest resins applied as food coatings, as well as the importance 

of tomato in Mexico. Chapter 2 refers to the work carried out to obtain forest resins, Chapter 3 describes 

how rosin is obtained by hydrodistillation as the basis for the elaboration of biofilms, Chapter 4 describes 

the method of elaboration of biofilms, Chapter 5 analyses the properties of biofilms based on forest resin, 

and finally, Chapter 6 evaluates the shelf life of tomatoes applied with biofilms. 

 

Biofilms as food protection 

 

A biofilm or film is any material with a thickness of less than 0.3 mm which is formed by the combination 

of biopolymers and different additives. The advantages provided by these films are: protection from UV 

rays, transport of solutes, water, organic vapours, between food and atmosphere, antimicrobial protection 

caused by bacteria formation. 

 

Food films are evaluated for their mechanical properties such as: modulus of elasticity, elongation 

and stiffness. Mass transfer, another property for evaluation, consists of solute transport between the food 

and the atmosphere (Díaz and Castro, 2021). 

 

Biofilms are grouped according to the nature of their coating as shown in table 1. 

 

Box 1 
Table 1 

Types of Biofilms 

 

    

Polysaccharides Lipids Proteins Synthetics 

                                                                                                                                        Source: Working team 
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Forest resin 

 

The resin is obtained by extraction from trees as a by-product, it is composed of rosin and turpentine in 

a proportion of 80 % and 20 % respectively.  Rosin is the main product of the distillation process which 

remains as a non-volatile residue, it is composed of terpenes, organic acids such as abietic and isopimaric, 

its uses are: adhesives, printing inks, insulating materials, chewing gums, soaps, it is a glassy solid, 

crystalline, brittle and fragile, it is insoluble in water its characteristic colour defines the quality from 

yellowish brown to a light shade, the physical and chemical properties affect the quality standards, it 

depends mainly on the species of pine trees, regardless of the season, the method of resin extraction and 

ageing. Turpentine which is a transparent flammable liquid, the taste is pungent and bitter is not 

compatible in water, its boiling point is above 150 ℃. Turpentine is generally used as a solvent for paints 

and varnishes, soap powder. Turpentine is rich in alpha and beta pinene. This derivative is widely used 

in spices and vitamins. The main products of turpentine are synthetic pine oil used in disinfectants, 

cleaners and other products (Gallo and Sarria, 2014; Sarria et al., 2021; Garcia et al., 2021). 

 

Resins are included in edible food coatings, tree resin and coumorene resin, which have been used 

in citrus coatings. Other types of resins used as the secretion of the insect laccifer lacca, which is 

composed of a mixture of aliphatic, hydroxyl and polymeric acids, this resin is soluble in alcohol and 

alkaline solutions (Dhall R.K., 2013). 

 

The use of resins that are obtained from pine trees, once distilled from the crude resin, has also 

been reported. The protection given by this resin obtained from the wood tends to increase the post-

harvest life of the fruit (Dhall R.K., 2013). 

 

Resins are a group of acidic substances that are produced through secretion when the tree is cut. 

On the other hand, there are synthetic resins that are produced from petroleum, as listed in table 2 of the 

synthetic resins used as food coatings according to the FDA (Badwin, 2007). 

 

Box 2 
 

Table 2 

Common resin components in coatings 

 

Resin Classification U.S.FDA 21 CFR # 

Copal Polymeric resin coatings 175.300 

Coumerone indene Polymeric resin coatings 172.215 

Damar Polymeric resin coatings 175.300 

Elemi Polymeric resin coatings 175.300 

Shellac Polymeric resin coatings 175.300 

Terpene Moisture barrier in ascorbic acid powder 

capsules 

172.280 

Wood rosin Coatings on fresh citrus fruits 175.300 

                                                                                                            Source: Badwin, 2007 

 

Tree resins have been used as a coating to improve the quality and shelf life of fruits and vegetables thus 

avoiding the use of synthetic chemicals (Yuvaraj et al., 2016). 

 

Pine tree resins 

 

Wood rosin is produced from oleoresins of pine trees, rosin is the residue after distillation of crude resin, 

it is cheaper than gum, rosin resin is approved in citrus use, so also coumaroneindene resin is approved 

for citrus use. Coumaroneindene resin is a petroleum-based coating and is produced in large quantities, 

mostly used as a component of citrus wax solvents. 

 

Wood rosin is used as a citrus wax, these types of commercial resins are formulated with 

additional ingredients to create characteristics that are favourable for marketing. According to a study, 

this type of resin marketed in commercial centres contains: 9.3% wood resin, 9.4% shellac, 1.3% oleic 

acid and 4.7% ivoryline. Wood resin is currently sold, and formulated with other products as stabilisers. 

Wood resin is composed of 90% abietic acid C20H30O2, and 10% dehydroacetic acid, and can be modified 

by hydrogenation, polymerisation and isomerisation to make it less susceptible to oxidation, as well as 

to improve thermoplasticity. 
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Almond tree resin 

 

Recent techniques for prolonging the quality of fruits and vegetables have been the use of waxes as films 

to protect them. For the use of natural resins there is the documented case of the almond tree. The almond 

tree secretes a sweet 10% water-soluble resin, this resin is most visible in autumn, almond resin is made 

up of 2.45% protein, 0.85% fat, 92.36% carbohydrates. This resin is rich in minerals such as calcium, 

iron, potassium, sodium and magnesium (Yuvaraj et al., 2016). 

 

Studies conducted by Yuvaraj et al., (2016), reported using almond resin, which does not contain 

any synthetic chemicals. Vegetables were coated with this resin, as well as tested for solubility, fruits 

were subjected to different temperatures, to check their behaviour verifying that fruits coated with 

almond resins did not suffer any damage in their appearance, at temperatures of 273 °C, other fruits used 

for this study were: apple, orange and tomato. 

 

Peach tree resin 

 

Peach tree resin consists of polysaccharides, which form an edible film that functions as an antioxidant 

and antibacterial agent. This was demonstrated by the authors Li et al. (2017) who used tomatoes stored 

at a temperature of 4°C, achieving a film that gives firmness, as well as decreasing weight loss, thus 

extending the shelf life of the tomatoes. 

 

The small tomatoes or cherry tomatoes on which this experiment was carried out are by their 

nature small in size and rich in antioxidants, carotenes, ascorbic acid and phenolic compounds. These 

tomatoes have a shelf life of 5 to 7 days. 

 

The peach belongs to the Prunidea subfamily, after injury to the tree it produces a type of resin 

consisting of polysaccharides. In the reported study, the use of this resin and the effects on tomato were 

studied, evaluating firmness, weight loss, respiration rate, ascorbic acid and solute content in tomato. 

Among the results obtained for firmness, the application of peach resin delays the softening of the 

tomatoes. Demonstrating with the techniques that using peach resin can be a prominent method for 

tomato preservation (Li et al., 2017). 

 

Resin from Pinus teocote tree 

 

Scientific name Pinus teocote Schiede ex Schltdl. et Chames also known by the common names of Ocote, 

Ocotl, Pino Real, Pino Chino, Pino Colorado, Pino Rosillo, Teocotl, Xakilche, Ocotl, Jalocote and in the 

Nahuatl language as Xalócotl is a species of the most widely distributed gymnosperms in the Mexican 

territory and represents the dominant trees in some forests of Mexico along the Sierra Madre Occidental 

from southern Chihuahua to Chiapas; in the Sierra Madre Oriental, from Coahuila and Nuevo León to 

Hidalgo, in the state of Mexico, in Puebla and Veracruz. The wood is used in construction in general, 

locally it is used for posts and firewood. The resin is extracted for commercial purposes (Gernandt & 

Pérez, 2014). 

 

In the present project, resin was obtained from this species located in the municipality of Perote 

Veracruz with the following characteristics Ovoid, Cone length: 4-6cm, Cone diameter: 3-5cm, Cone 

umbo: Dorsal, Cone colour: Light brown, Needle shape: Straight, Needles per sheath: 3 needles, Needle 

length: 8-15cm, Sheath type: Persistent, Sheath length: 8-10mm, Twig type: Decurrent, Twig colour: 

Orange-grey, Bark texture: Plaque, Bark colour: Greyish brown. It is a tree up to 55 m, with diameters 

of 50 to 90 cm, with a straight and clean stem of branches up to 40 to 60% of its height. The crown is 

conical, small and compact with thin and short branches (Cuevas et al., 2024). 

 

Tomato in Mexico 

 

Tomato originates from countries such as Peru, Ecuador and Chile, its cultivation and domestication 

originated in Mexico (Juárez et al., 2009). Tomato as part of its natural process during ripening begins 

to produce ethylene gas, during this stage also develops the colour and the internal concentration of 

ethylene gas becomes from 0.1 to 1.00 ppm, this generation of ethylene in tomato causes its ripening. In 

the case of commercial ripening, tomatoes are harvested green and then placed in a chamber where they 

are exposed to ethylene treatment. 
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During transportation and storage, the factors that must be considered are: humidity, temperature, 

to which they are subjected, because, if these conditions are not controlled, the tomatoes may suffer 

damage. For packaging, it is recommended to use cardboard boxes. It is also recommended to wax the 

tomatoes with a thin layer of wax, so that the tomatoes do not lose water, which can cause deterioration 

in quality. 

 

The cultivation of vegetables represents about 3% to 3.5% of the agricultural surface, which is 

equivalent to 50% of the exports. Among these vegetables are: tomato, chilli, courgette, aubergine and 

pea. Tomato is considered as the second most important species, with a production exceeding 70 million 

(Ramírez, 2004). 

 

Due to its nature, tomato is very sensitive, so its handling and storage conditions, as well as 

adverse temperatures, contribute to its poor quality and deterioration. This is the reason for the 

implementation of post-harvest techniques that allow extending its shelf life (Ramírez, 2004). 

 

In recent years, foodstuffs have been protected by plastic materials, which allow for durability 

and storage, resulting in low costs. These situations cause the accumulation of waste in the environment, 

which is why there is a need to create biodegradable packaging that is environmentally friendly. The 

importance of edible films that allow biodegradable packaging without environmental costs and without 

health effects (Lopez, 2016). 

 

Conclusions 

 

In this research, the effect of forest resins of the Pinus teocote species as a coadjuvant in the formulation 

of biofilms applied to saladette tomatoes was presented. It was demonstrated that their shelf life was 

extended for 20 days at room temperature and their texture was maintained. 
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