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Advisory Committee on Plant Preparations  

Oral use of Essential Oils in dietary supplements  

Pinus sylvestris (L.) 

Conclusion available in EN, NL and FR 

1. Botanical Identification 
Pinus sylvestris L. 

Family :  Pinaceae 

NL: grove den 

FR: pin sylvestre, pin sauvage 

EN: Scotch pine, Scot’s pine 

2. Used plant parts 
Pinus sylvestris (L.) is on List 3 of the Royal Decree of 31 August 2021, with the additional mention:  “Only 

the use of the following plant parts is permitted:  bark, bud, fruit, leaf, shoot” 

3. Production method 
The needles (leaves) are used for the preparation of the essential oil (E.O.). This advice is valid for the E.O. 

obtained by steam distillation. 

According to the Royal Decree of 31 August 2021, the branches are not allowed to be used in food 

supplements. However, the Ph Eur describes the essential oil obtained by steam distillation of the fresh 

leaves and branches of Pinus sylvestris L. The Advisory Committee on Plant Preparations accepts the E.O. 

prepared according to the Ph Eur for the use in food supplements.  

4. Official monograph references 
- European Pharmacopoeia  Ph Eur 10.6 : 01/2008:1842 

5. Status in other regulations 
- The E.O. of Pinus sylvestris (L.) is not considered as novel in food supplements (NOT NFS) and 

therefore falls outside the scope of Regulation (EU) 2015/2283 on novel foods 

- The E.O. of Pinus sylvestris is approved by FDA as ‘GRAS’ (Generally Regarded as Safe) for use in 

food 

6. Quantitative and qualitative composition 
Composition according to Ph Eur 10.6°: 

• α-pinene : 32.0 to 60.0 % 

• camphene: 0.5 to 2.0 % 

• β-pinene : 5.0 to 22.0 % 

• δ-3-carene : 6.0 to 18.0 % 
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• β-myrcene : 1.5 to 10.0 % 

• limonene : 7.0 to 12.0 % 

• β-phellandrene : ≤ 2.5 % 

• p-cymene: ≤ 2.0 % 

• terpinolene : ≤ 4.0 % 

• bornyl acetate : 1.0 – 4.0 % 

• β-caryophyllene : 1.0 – 6.0 % 

 

Monoterpenes are the main components of this E.O. Two chemotypes have been identified: the pinene 

chemotype and the δ-3-carene chemotype. P. sylvestris growing in Spain, Russia, Portugal, Finland, 

Germany,… belongs to the pinene chemotype; whereas the P. sylvestris growing in Puy-de-dome region 

in France belongs to the δ-3-carene chemotype (43.4% δ-3-carene)1. 

The composition can vary considerably depending on factors such as harvest time, region or 

environmental conditions1. The table below shows the variations in some components according to the 

region of origin and cultivation method2.  

 

Origin 
Quality 

Austria 
Conv 

Austria 
Bio 

Bulgary 
Bio 

France 
Bio 

α-pinene 50-60% 37-53% 37-53% 37-53% 

β-pinene 3-25% 15-41% 15-41% 3-25% 

δ-3-carene 6-16% ≤ 7% ≤ 7% 2-20% 

d- limonene ≤ 12% ≤ 12% ≤ 12% 2-8% 

myrcene  ≤ 7% ≤ 7% ≤ 15% 

camphene:  ≤ 5% ≤ 5% ≤ 5% 

 

 
Fig 1. Structure of some components of the E.O. Pinus sylvestris (source: Ma, S, 20123) 

 

The highest concentration of E.O. is found in the needles. The content depends on factors such as tree 

age, needle age, time of harvest or atmospheric pollution and varies between 0,29% and 0,72% (based on 

fresh needles)4. 

Pine needle oil may be adulterated with turpentine oil, mixtures of terpenes such as α-pinene, camphene, 

and (+)-limonene, and esters such as (-)-bornyl acetate and isobornyl acetate5. 
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7. Use 
Pine species have been used as a medicine, especially for respiratory system diseases. The use of P. 

sylvestris for wound treatment is also mentioned6. The cones of P. sylvestris have been used to made 

syrup to treat cough in Transylvania7. The buds of Pinus sylvestris were used for infusion to treat bronchitis 

in Italy8.  

The E.O. of the leaves of P. sylvestris can be used orally and by aromatherapy mainly for the treatment of 

asthma, bronchitis and other respiratory infections. It can also be used to disinfect the air inside rooms9. 

Some studies suggest an antibacterial activity10. 

8. Stability / degradation products 

Monoterpenes, the main components of the E.O. of Pinus sylvestris, are known to be susceptible to auto-

oxidation. The use of old or poorly stored batches should be avoided5. 

According to the studies of Neuenschwander et al (2010, 2011), α-pinene and β-pinene have 4 oxidation 

sites (a – d), leading to a multitude of allylic products as well as the corresponding oxide11, 12.  

 

In the ranking of chemical substances according to allergenic potency, δ-3-carene and its oxidation 

products are classified as category A (significant contact allergens), whereas α-pinene and its oxidation 

products, β-pinene and limonene are classified as category B (solid based indication for contact allergenic 

effects13.  

In the study of Widmark, G. et al (1957), it is seen that δ-3-carene is by far the most easily oxidized, α-

pinene and (+)-limonene follow with very similar behavior, whereas β-pinene is very slowly oxidized14.  

In order to prevent oxidation, the use of an approved anti-oxidant (e.g. BHT, α-tocopherol) or storage 

under inert gas (e.g. argon) after production may be considered. 

9. Kinetics - Metabolism 

9.1 Adsorption, distribution and excretion of α- and β-pinene and δ-3-carene (bicyclic 

hydrocarbons)15 

When male Japanese white rabbits were given (+)-α-pinene in a single dose at 560mg/kg bw by gavage, 

only 3% of the total administered dose (10g to six rabbits) could be recovered from the urine collected for 

3 days after administration. All the metabolites in urine were neutral metabolites. The same authors also 

investigated the urinary excretion of δ-3-carene and (-)-β-pinene in rabbits, and found that approximately 
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18% of the total administered amount (26g to six rabbits) of δ-3-carene could be recovered from the 3-

day urine, with approximately 55% of the metabolites in urine being acidic metabolites, and the remaining 

45% being neutral metabolites. For (-)-β-pinene, approximately 15% of the total administered dose (12g 

to six rabbits) could be recovered from the urine, of which 43% were neutral and 57% were acidic 

metabolites. 

In vitro data on the solubility of α-pinene, β-pinene and δ-3-carene in blood, olive oil and water suggest a 

high respiratory uptake and accumulation in adipose tissues (partition coefficients were 15–32, 2900–

5000, 0.12–0.41, and 160–190 for blood/air, oil/air, water/air, and oil/blood, respectively). For α-pinene 

this is supported by a high estimated brain/blood partition coefficient of 18. Experiments in which human 

volunteers were exposed to (+)- and (-)-α-pinene or δ-3-carene at 0.225 and 0.450mg/l in air for 2h while 

doing light physical exercise confirmed that uptake was rapid and high for these agents (58– 60% for (+)- 

and (-)-α pinene and 70% for δ-3-carene), and that they were metabolized rapidly. Elimination followed a 

triphasic pattern, with (+)- and (-)-α-pinene exhibiting a rapid initial (distribution) phase (4.8 and 5.6min, 

respectively), a rapid second distribution phase (38 and 40min, respectively), and a slow elimination phase 

(695 and 555min, respectively). Triphasic elimination was also observed for δ-3-carene with half-lives of 

4.5, 35, and 1800min for the initial, rapid, and slow phases, respectively. It was estimated that it would 

require more than 2 or 6 days to eliminate α-pinene or δ-3-carene, respectively, from the body. The long 

half-lives indicate slow elimination from adipose tissues. Less than 0.001% of the total uptake of α-pinene 

or δ-3-carene was eliminated unchanged in the urine, while 7.5–7.8% and 3% of the inhaled amount of 

the α-pinenes and δ-3-carene was exhaled. 

In another study, humans were exposed for 4 or 6h to atmospheres containing a mixture of volatile 

organic substances, which included α-pinene, at total concentrations of 0.012 or 0.024mg/l. At 0.024mg/l, 

the air concentration of α-pinene was 0.775µg/l. The mean pre-exposure blood concentration of α-pinene 

of 0.035µg/l increased to an average concentration of 1.9µg/l during the 4h of exposure (50–240min). 

Thereafter (330–450min), the mean blood concentration decreased to 0.15µg/l. Changes proportional to 

those observed at 0.024mg/l were recorded at 0.012mg/l. Similar results were recorded for 6h of 

exposure. Plasma elimination for α-pinene was best described with a three-exponential curve, with half-

lives ranging from 0.22–7.8min, 19–58min and >150min for the initial, intermediate and terminal phases, 

respectively. 

9.2 Metabolism of α- and β-pinene and δ-3-carene (bicyclic hydrocarbons)15  

Analysis of urinary metabolites eliminated by human volunteers within 4h after exposure to α-pinene at 

0.010–0.450mg/l for 2h revealed that α-pinene is eliminated as cis- and trans-verbenol, at a ratio of 1:10, 

within 20h after exposure . In a more extensive metabolic study, urine was collected from sawmill workers 

at the end of an 8–9h work shift or from chamber-exposed individuals. After hydrolysis of glucuronic acid 

conjugates, cis- and trans-verbenol were identified in the urine, together with two diols, cis- and trans-4-

hydroxymyrtenol, formed by methyl group hydroxylation of cis- and trans-verbenol. Trans-4-

hydroxymyrtenal was also detected. 
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In the urine of rabbits given (+)-α-pinene, (-)-α-pinene, (±)-α-pinene, (-)-β-pinene, or δ-3-carene orally via 

gavage, bicyclic terpene hydrocarbon metabolites were recovered as (glucuronic acid) conjugates or as 

further oxidized metabolites, notably carboxylic acids. The metabolism of α- and β-pinene is depicted in 

Figure 2. A study with rat liver microsomes in vitro demonstrated the involvement of CYP enzymes in the 

metabolism of α-pinene. Metabolites present were β-pinene and limonene together with smaller 

amounts of trans-verbenol, myrtenol, verbenone, and pinene oxide. α-Pinene, as well as another bicyclic 

hydrocarbon, i.e. cadinene, have been shown to induce CYP enzymes, especially those from the CYP2B 

subfamily, and to a lesser extent also CYP3A2 (cadinene) and CYP4A2 (α-pinene). 

δ-3-Carene undergoes stereoselective hydroxylation at the gem-methyl group (yielding 3-caren-9-ol), 

followed by carboxylation, allylic oxidation of the C10 methyl group followed by carboxylation or, as the 

main route, allylic ring opening and hydroxylation at a secondary carbon atom, yielding (-)-m-mentha-4,6-

dien-8-ol (72% of the total urinary neutral metabolite fraction) and m-cymen-8-ol. 

In the study of Schmidt, L. and Göen, T. (2017), 4 volunteers were exposed to a single oral dose of 10 mg 

α-pinene (αPN). No unmetabolized αPN was found in blood (< 4 µg/l). Noticeable amounts of αPN or 

related volatile αPN metabolites obviously seem to reach the lungs since all volunteers reported a 

characteristic flavour of the exhaled air. In contrast to blood, the αPN metabolites were detected in urine 

in considerably higher amounts. The low blood concentrations compared to the high urinary levels 

indicate a fast transfer from blood to urine and a rapid renal elimination. The non-detection of αPN in 

blood after low oral doses in contrast to the detectable metabolite levels indicates a fast and 

approximately entire pre-systemic metabolism such as hepatic or intestinal first-pass metabolism. in 

accordance with the previous findings on 3-carene metabolism (Schmidt et al. 2015a), human in vivo 

metabolism of αPN is similarly dominated by extensive oxidation reactions on the methyl side-chains 

yielding in carboxylic acid structures. Nonetheless, the quantified metabolites in urine only accounted for 

about22 % of the orally applied dose. Further metabolites and the share of αPN eliminated unchanged via 

lungs remain unclear. The examination of the elimination kinetics in blood and urine showed that human 

metabolism of αPN proceeds fast and the body is almost entirely cleared from the metabolites 10 h after 

exposure16.  
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Fig. 2. Metabolism of α- and β-pinene15 

9.3 Adsorption, distribution and excretion of myrcene (acyclic hydrocarbons)15 

In male Japanese white rabbits given myrcene at a dose of 670mg/ kg bw per day by gavage for 2 days, 

approximately 25% of the total administered amount (19g to six rabbits) could be recovered from the 

urine excreted over a period of 3 days after administration. More than 80% of the metabolites in urine 

were neutral metabolites, the rest were acidic metabolites. 

9.4 Metabolism of myrcene (acyclic hydrocarbons)15  

In the urine of rabbits given myrcene via oral gavage, the main metabolites identified were myrcene-3,10-

glycol, myrcene-1,2-glycol, and uroterpenol (as acetate) (40.7, 20.8 and 11.8%, respectively, of the neutral 

metabolites). Additionally, the glycols underwent further oxidation to yield 2-hydroxymyrcene-1-

carboxylic acid and 3-hydroxymyrcene-10-carboxylic acid (no quantitative data were given for these acidic 

metabolites). The authors suggested that uroterpenol (or limonene-8,9-diol) may have been formed from 

limonene, which is derived from cyclization of myrcene in the acidic conditions of the rabbit stomach. 

When rats were given myrcene at a dose of 800mg/kg bw per day orally by gavage for 20 days, the 

principal metabolites isolated from the urine were 10-hydroxylinalool (or myrcene-3,10-glycol) and, to a 
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lesser extent, 7-methyl-3-methylene-oct-6-ene-1,2-diol (or myrcene-1,2-glycol). Other minor metabolites 

included the hydroxy acids of both the 3,10- and 1,2-glycols (10-carboxylinalool (or 3-hydroxymyrcene-

10-carboxylic acid) and 2-hydroxy-7-methyl-3-methylene-oct-6-enoic acid (or 2-hydroxymyrcene-1-

carboxylic acid), respectively) and a cyclic diol,1-hydroxymethyl-4-isopropenylcyclohexanol (or p-menth-

8-ene-1,7-diol), formed by intramolecular cyclization of an open chain metabolite. It was demonstrated 

that the biotransformation of myrcene was CYP-mediated and that it could be enhanced by pre-treatment 

of animals with phenobarbital. Aside from being a substrate for CYP enzymes, myrcene has also been 

shown to induce these enzymes, especially those from the CYP2B (phenobarbital-inducible) subfamily.  

These results indicate that the principal urinary metabolites in rats and rabbits after administration of 

myrcene by gavage are myrcene-3,10-glycol and myrcene-1,2-glycol formed from the hydration of the 

respective epoxide intermediates. In both species, epoxidation of the 3,10-double bond was favoured 

over epoxidation of the 1,2-double bond, while epoxidation of the 6,7-double bond did not seem to occur. 

Further oxidized biotransformation products, notably carboxylic acids, and cyclization products were 

observed in both rats and rabbits. 

9.5 Limonene 

The kinetics and metabolism of limonene is discussed in the monograph of the E.O. of Citrus limon L. (Falk, 

F. et al (1998), Cohen, S. et al (2019) and Chandrakala, R. et al (2018) in Monografie E.O. Citrus limon | 

FOD Volksgezondheid (belgium.be). 

10 Overview toxicological data 
The toxicological values for limonene and β-pinene are discussed in the monograph of the E.O. of Citrus 

limon L (Falk (1998), Jidong. (2007), Tisserand (2014), JECFA (2006), IARC (1999), NTP (1990), EFSA (2015), 

Flamm (1991), Webb (1989), ECHA Registration files in Monografie E.O. Citrus limon | FOD 

Volksgezondheid (belgium.be). 

10.1 Acute toxicity 
10.1.1. Acute toxicity E.O. Pinus sylvestris 

Overview LD50-data: 

Animals and administration route LD50-value  
(mg/kg bw) 

References 

Rat, oral > 5000 Opdyke, 1976 cited by Tisserand5 

Rabbit, dermal > 5000 Opdyke, 1976 cited by Tisserand5 

In an acute oral toxicity study (limit test), ten rats were given a single oral dose of Pinus sylvestris oil at 

5000 mg/kg bw. Animals were then observed for mortality and clinical signs for 14 days. No mortality and 

clinical signs were observed17. 

Values for humans: 

Suicidal intoxications with ingestion of high quantities of pine oil have been scarcely reported in literature 

whereas accidental intoxications of children seem to happen more often. The lethal dose is in the range 

of 60-120 g for adults. The most common poisoning symptoms reported in literature are impaired 

https://www.health.belgium.be/nl/monographie-he-citron
https://www.health.belgium.be/nl/monographie-he-citron
https://www.health.belgium.be/nl/monographie-he-citron
https://www.health.belgium.be/nl/monographie-he-citron
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consciousness, psychomotoric excitation, delirium, headache, nausea, ataxia, pareses, gastroenteritis, 

tachycardia, toxic nephritis, and renal failure18. 

Ingestion of 400-500 ml of pine oil with suicidal intent has been survived following hemodialysis and 

hemoperfusion. The unidentified pine oil comprised 57% α-pinene, 26% δ-3-carene, 8% β-pinene, 6% (+)-

limonene and 3% other hydrocarbons. Several cases of pine oil cleaner are known. This product contains 

20 – 35% pine oil and various ingredients described as ‘inert’. The main toxic manifestations were mucous 

membrane and gastro-intestinal irritation, CNS-depression, ataxia and pneumonitis. Recovery was 

typically rapid and ingesting the cleaner was not considered to be life-threatening5. 

10.1.2. Acute toxicity α-pinene 

Overview LD50-values: 

Animals and administration route LD50-value  
(mg/kg bw) 

References 

Rabbits, dermal > 5000 USEPA19 

Rat, oral 3700 USEPA19 

Rat, oral 2100 Opdyke, 1978 cited by Tisserand5 

Rat, oral 3200 Opdyke, 1978 cited by Tisserand5 

Rat, oral 3700 Opdyke, 1978 cited by Tisserand5 

Rabbit, dermal < 5000 Opdyke, 1978 cited by Tisserand5 

Rat, oral  500 mg/kg bw ECHA brief profile α-pinene20  

Rat, dermal 2000 mg/kg bw ECHA brief profile α-pinene20  

Values for humans: No data found 

10.1.3. Acute toxicity δ-3-carene 

Animals and administration route LD50-value  
(mg/kg bw) 

References 

Rat, oral 4800 JECFA 200615 

Rabbit, dermal > 5000 Opdyke, 1973 cited by Tisserand5 

Values for human: No data found 

10.1.4. Acute toxicity β-myrcene 

Animals and administration 
route 

LD50-value  
(mg/kg bw) 

References 

Rat, oral > 5000  Opdyke, 1976 cited by Tisserand5 

Rabbit, dermal > 5000  Opdyke, 1976 cited by Tisserand5 

Mouse, gavage > 3380  ECHA registration file β-myrcene21 
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10.2. (Sub)Chronic toxicity 
10.2.1. (Sub)chronic toxicity E.O. Pinus sylvestris 

No data found 

10.2.2. (Sub)chronic toxicity α-pinene 

Animals and 
administration 

route 

Dose(s) NOAEL-value 
(mg/kg bw/day) 

LOAEL-value 
(mg/kg bw/day) 

References 

Rat, male, 
inhalation 
14 weeks, 6 h/day, 
5 d/week 

0, 21, 
42, 85, 170 or 
340 mg/kg bw 

per day 

21 42 USEPA19 

Rat, female, 
inhalation 
14 weeks, 6 h/day, 
5 d/week 

0, 21, 
42, 85, 170 or 
340 mg/kg bw 

per day 

170 340 USEPA19 

Mouse, male and 
female, inhalation 
14 weeks, 6 h/day, 
5 d/week 

0, 36, 72, 
144, 288, or 

576 mg/kg bw 
per day. 

72 144 USEPA19 

10.2.3. (Sub)chronic toxicity δ-3-carene 

No data found 

10.2.4. (Sub)chronic toxicity β-myrcene21 

Groups of 20 F334/N rats (10/sex/dose) were administered 0, 250, 500, 1000, 2000 or 4000 mg/kg bw/day 

of β-myrcene in corn oil by gavage, 5 days per week for 14 weeks. Additional groups of 10 male and 10 

female special study rats were administered the same doses for 22 days. All rats exposed to 4000 mg/kg 

bw/day died and 2/10 males and 4/10 females died in the 2000 mg/kg bw/day group. Mean body weights 

were significantly decreased in the 500, 1000 and 2000 mg/kg bw/day groups. A significant increase in 

liver and kidney weights was observed in all dosed animals as well as renal tubule necrosis.  

As a significant increase in liver and kidney weights associated with minimal renal tubule necrosis in males 

and females, as well as hyaline droplet accumulation only in males, were observed at 250 mg/kg bw/day, 

no NOAEL could be identified in this study and a LOAEL was set at 250 mg/kg bw/day. 

10.3. Genotoxicity 
10.3.1. Genotoxicity E.O. Pinus sylvestris 

Scots pine needle oil was genotoxic to fruit flies and weakly induced chromosome aberrations in human 

lymphocytes5. 

No adverse effect was observed in vitro and in vivo22. 
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Pine dwarf oil is not mutagenic with and without metabolic activation to strains of S. typhimurium (TA 

1535, TA 1537, TA 98 and TA 100) and E. coli WP2 uvr A. The composition of Pine dwarf oil is very similar 

compared to and cover the one of Pine scotch. Therefore it can be considered that Pine scotch is not 

genotoxic (read-across approach)17. 

In an in vivo micronucleus test, ten male mice were injected intraperitoneally with Pine needle extract at 

the dose level of 2000 mg/kg. Based on the read-across approach, the target substance did not induce 

micronuclei in mice17. 

10.3.2. Genotoxicity α-pinene 

α-Pinene was not mutagenic in the Ames test. Neither (+)-α-pinene nor (-)-α-pinene was mutagenic in an 

Ames test using Salmonella strains TA100, TA98, TA97a and TA1535 with and without metabolic 

activation5.  

In vitro23 

The chemical α-pinene (as a multiconstituent) was assessed for genotoxicity in a study conducted 

according to OECD TG 471 (bacterial reverse mutation assay). The bacterial strains Salmonella 

typhimurium TA 1535, TA 1537, TA 98, TA 100 and Escherichia coli WP2 were incubated with the chemical 

at concentrations ranging up to 5000 μg/plate, in the absence or presence of metabolic activation with S9 

liver extract. The chemical did not produce a statistically significant increase in the number revertant 

bacterial colonies in any of the strains tested, at any concentration, either in the presence or absence of 

metabolic activation. The chemical was not considered to be genotoxic under these experimental 

conditions. 

The chemical α-pinene (as a multiconstituent) was assessed for genotoxicity in a study conducted 

according to OECD TG 476 (in vitro mammalian cell gene mutation test). Chinese Hamster ovary cells were 

incubated with the chemical at concentrations up to 2000 μg/mL, in the presence or absence of metabolic 

activation with S9 liver extract. The chemical did not produce a statistically significant increase in the 

number of mutant cells at any concentration tested, in the presence or absence of metabolic activation. 

The chemical was non-genotoxic under these test conditions. 

The chemical α -pinene (as a multiconstituent) was assessed for genotoxicity in a study according to OECD 

TG 487 (in vitro mammalian cell micronucleus test). Human lymphocytes were incubated with the test 

chemical at concentrations up to 2000 μg/mL, in the presence or absence of S9 metabolic activation. The 

chemical did not produce any statistically significant increase in the frequency of micronuclei at any 

concentration. Therefore, the chemical was non-genotoxic under these conditions. 

In vivo23 

The chemical α -pinene was assessed for genotoxicity according to OECD TG 474 (mammalian erythrocyte 

micronucleus test). Male and female B6C3F1 mice were inhalationally exposed to the chemical at 0, 25, 

50, 100, 200 or 400 ppm, 5 days a week, for 13 weeks. Peripheral blood erythrocytes were harvested from 

animals 24 hours after their final exposure and assessed for the frequency of micronucleus formation. 

There was no statistically significant increase in the frequency of micronucleated peripheral blood cells in 
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male or female B6C3F1 mice. The chemical was not considered to be genotoxic under these test 

conditions. 

10.3.3. Genotoxicity δ-3-carene 

No data found 

10.3.4. Genotoxicity β-myrcene 

β-Myrcene was not mutagenic in an Ames test using Salmonella strains TA97, TA98, TA100 and TA135 

with and without metabolic activation. It was similarly negative in E. coli strain WP2 uvrA/pKM101 with 

and without metabolic activation, and in mouse micronucleus test5.  

β-Myrcene is not genotoxic and may reduce the genotoxicity of some toxic agents5. 

No adverse effect was observed in vitro and in vivo24. 

10.4 Carcinogenicity 

10.4.1 Carcinogenicity E.O. Pinus sylvestris 

The oil contains no known carcinogens5. 

10.4.2 Carcinogenicity α-pinene 

α-Pinene moderately inhibited the in vitro cell growth of myelogenous leukemia5. 

In a 90-day toxicity study conducted with α-pinene, only α2µ-globulin nephropathy, a male rat-specific 

pathology, well-known to be irrelevant for humans, was identified. Moreover, in a 90-day toxicity study 

conducted with α-pinene in mice, minimal to moderate hyperplasia observed in the transitional 

epithelium of the urinary bladder was observed. However, it is a quite common finding in mice and is 

usually not associated with tumors in oncogenicity studies. Therefore, it is not expected that α-pinene 

may induce hyperplasia or pre-neoplastic lesions relevant for humans. As α-pinene, (-)--pinene, δ-3-

carene and turpentine oil are structurally related substances, none of these substances are expected to 

be carcinogenic25.  

Observation in humans: 

Two epidemiological studies have assessed the association between occupational exposure to turpentine 

or terpene, and cancer outcomes. A study in Finnish woodworkers found a weak association between 

exposure to terpenes (primarily α-pinene and δ-3-carene) lasting longer than 1 month, and the incidence 

of respiratory cancers. Another study found an association between paternal exposure to turpentine and 

the incidence of neuroblastoma in their offspring26. 

10.4.3 Carcinogenicity δ-3-carene 

No data found 
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10.4.4 Carcinogenicity β-myrcene 

Groups of 50 male and 50 female rats were administered β‑myrcene at concentrations of 0, 250, 500 or 

1000 mg/kg bw/day in corn oil by gavage, 5 days per week for 105 weeks. Under the conditions of this 

test, there was clear evidence of carcinogenic activity of β-myrcene in male F344/N rats based on 

increased incidences of renal tubule neoplasms due to α2u-globulin accumulation. There was no evidence 

of carcinogenic activity of β-myrcene in female F344/N rats based on not biologically relevant increased 

incidences of renal tubule adenoma. As the carcinogenic effect found in kidneys in rats is sex and species 

specific, it is concluded therefore that it is not relevant to humans21. 

Groups of 50 male and 50 female mice were administered β‑myrcene at concentrations of 0, 250, 500 or 

1000 mg/kg bw/day in corn oil by gavage, 5 days per week for 104 weeks for females and 105 weeks for 

males. Under the conditions of this test, there was no evidence of carcinogenic activity of β-myrcene in 

female B6C3F1 mice based on marginally increased incidences of hepatocellular neoplasms that were not 

dose-related and/or within the historical control data. There was clear evidence of carcinogenic activity 

of β-myrcene in male B6C3F1 mice based on increased incidences of liver neoplasms. However, a high 

background of liver tumours naturally occurring is described in B6C3F1 male mice and no increase in the 

incidence of liver tumours was reported in F344 rats, therefore this carcinogenic effect in the liver of male 

mice seems specific to this species and has no relevance for humans21. 

β‑myrcene is classified as possibly carcinogenic to humans (group 2B) by IARC27.  

10.5. Reprotoxicity 
10.5.1. Reprotoxicity E.O. Pinus sylvestris 

The low reproductive toxicity of α-pinene, -pinene, β-myrcene and (+) limonene suggests that Scots pine 

oil is not hazardous in pregnancy5. 

10.5.2. Reprotoxicity α-pinene 

Animals and administration route Doses Result References 

Mice, gavage  NOAEL = 560 mg 
mixture*/kg bw/day 
(mother and fetus) 

USEPA19 

Hamsters, gavage  NOAEL – 600 mg 
mixture*/kg bw/day 

USEPA19 

Pregnant rats, gestation days 6 - 15 3, 12, 56 and 260 
mg/kg/day α-
pinene 

No apparent effect at 
any dose  

EPA, 1973 cited 
by Tisserand & 
Young5 

* mixture with 85 – 90% terpenes and less than 10% oxygenated terpenes. The mixture contains 20-25% 

α-pinene, 15 – 18 % β-pinene and 38-42% sabinene. 

In the ECHA Brief profile for α-pinene, a long term DNEL-value of 225µg/kg bw/day has been derived for 

the general population for oral exposure, because of the effect on fertility. No hazard is identified for 

acute/short term oral exposure20. 
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In a study conducted from September to November 2020, female rats were treated on gestational days 6 

to 19 with 30, 60 and 110 mg/kg bw/day with a mixture of (+)- and (-)-α-pinene containing 3,4% impurities 

(bicyclic and tricyclic terpenes): 

Maternal toxicity: At 110 mg/kg bw/day there was modest weight gain, or weight loss, from Day 8 to Day 

12. Thereafter there was a modest weight gain but with a rate that was less than the control group. 

Overall, from Day 6 to 20 this group gained significantly less weight than the control group (76 g vs 117 

g). For the 30 and 60 mg/kg bw/day groups, there was no significant effect on bodyweight gain over the 

same period. Food consumption was persistently and statistically significantly low during Days 8-20 of 

gestation at 110 mg/kg bw/day and was marginally, but statistically significantly low, during Days 8-11 of 

gestation (86% of Control) at 60 mg/kg bw/day. Food intake at 30 mg/kg bw/day was unaffected by 

treatment.  

Fetal toxicity: Placental weight was marginally low at 110 mg/kg bw/day (87% of Control); placental weight 

was unaffected by treatment at 30 or 60 mg/kg bw/day. Total litter and overall fetal weights were 

unaffected by treatment at 30, 60, or 110 mg/kg bw/day. 

Based on the results of this study, the maternal No-Observed-Adverse-Effect-Level (NOAEL) was 60 mg/kg 

bw/day (based on reduced food intake and reduced bodyweight gain) and the embryo-fetal No-Observed-

Effect-Level (NOEL) was 110 mg/kg bw/day23. 

10.5.3. Reprotoxicity δ-3-carene 

No data found 

10.5.4. Reprotoxicity β-myrcene 

Gavage doses of β-myrcene up to 2g/kg in rats and up to 1 g/kg in mice had no effect on the weight of the 

reproductive organs, on sperm count in males, or on the estrus cycle of females5.  

β-Myrcene (0, 100, 300 and 500 mg/kg bw/day) in peanut oil was administered daily by gavage to male 

Wistar rats (15/group) for 91 days prior to mating and during the mating period, as well as to females 

(45/group) continuously for 21 days before mating, during mating and pregnancy, and throughout the 

period of lactation up to postnatal Day 21. An increase in liver and kidney weights was observed in male 

and female rats at 500 mg/kg bw/day. No other sign of toxicity was noted in male and female rats exposed 

to β-myrcene. The test material did not affect the mating index or the pregnancy index. No sign of 

maternal toxicity and no increase in externally visible malformations were observed at any dose level. 

Only at the highest dose tested (500 mg/kg bw/day) increased resorption rate and a higher frequency of 

fetal skeleton anomalies were observed. No adverse effect on postnatal weight gain was noted but days 

of appearance of primary coat, incisor eruption and eye opening were slightly delayed in the exposed 

offspring. Therefore, the no-observed-adverse-effect level (NOAEL) for toxic effects on fertility and 

general reproductive performance of β-myrcene by the oral route were considered to be 300 mg/kg 

bw/day in Wistar rats.21 
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β -Myrcene (at 250, 500 and 1200 mg/kg bw/day) in corn oil was given orally to Wistar rats from Day 6 to 

15 of pregnancy. No adverse effects on the offspring were seen with the lowest dose tested, but at 500 

mg/kg bw/day and higher doses, decreased birth weight, increased perinatal mortality and delayed day 

of appearance of landmarks of postnatal development were observed. Moreover, fertility was impaired 

in female offspring exposed to the two highest doses of β-myrcene. However it is difficult to know if this 

effect was related to reprotoxicity or due to the general toxicity observed at these dose-levels. Therefore, 

the no-observed-adverse-effect level (NOAEL) for maternal toxicity and for embryo-foetotoxicity of β -

myrcene administered orally (gavage) was considered to be 500 mg/kg bw/day in Wistar rats.21  

β -Myrcene (0, 250, 500, 1000 and 1500 mg/kg bw/day) in corn oil was given orally to female Wistar rats 

from Day 15 of pregnancy to postnatal Day 21. No adverse effects on the offspring were seen with the 

lowest dose tested, but at 500 mg/kg bw/day and higher doses, decreased birth weight, increased 

perinatal mortality and delayed day of appearance of landmarks of postnatal development were 

observed. Moreover, fertility was impaired in female offspring exposed to the two highest doses of β-

myrcene. Therefore, the no-observed-adverse-effect level (NOAEL) for peri- and postnatal developmental 

toxicity of β-myrcene administered orally (gavage) was considered to be 250 mg/kg bw/day in Wistar 

rats.21 

10.6 Other 
In mice, β-myrcene has an analgesic effect, the ED50 value is 16 mg/kg (administered orally). A dose of 
1000 mg/kg β-myrcene, administered orally, increases sleep time in rats28. 

10.6.1 Dermal irritation and sensitization 

Autoxidation products of α-pinene and δ-3-carene can cause skin sensitization5. 

α-Pinene is eczematogenic after autoxidation in light and air, potency corresponded to α-pinene peroxide 

content. The presence of antioxidants inhibited the formation of eczematogenic agents. It is believed that 

δ-3-carene, present as an impurity in α-pinene derived from wood oils, can significantly contribute to its 

eczematogenic activity, even at concentrations as low as 0.1 – 0.2%..5 

α-Pinene did not enhance the skin penetration of either chlorpromazine or haloperidol. α-Pinene and β-

pinene showed significant skin absorption in a human subject when present in a hot bath (inhalation was 

controlled for).5  

10.6.2. Neurotoxicity 

After male rats were exposed to 300 ppm turpentine vapor for 6 hours daily, 5 days per week, for 8 weeks, 

α-pinene was found to accumulate perinephric fat and brain tissue. This suggest the possibility of a 

neurotoxic effect.5 

10.6.4. Hepatotoxicity 

α-Pinene is porphyrigenic and so especially hazardous to those with defects in hepatic heme synthesis.5 
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10.7 Interactions / cumulative effects with other E.O. or chemicals 
No data found 

10.8  Contra-indications 
The use of old and oxidized oil should be avoided. 

11 Permitted claims for E.O. from Pinus sylvestris 
Health claims must be in accordance with the general principles of regulation 1924/2006 and the relevant 

regulations. You can find more information about this on the web page "Permitted claims" of the FPS 

Public Health. 

12 Recommendations for oral use 
The use of this essential oil in capsules may be considered, because 

- The daily dose is more accurate and constant 

- The oil is less exposed to air 

- Less risks for accidents or misuse of the oil 

When the essential oil is packed in bottles, following recommendations can help to avoid the use of 

oxidized oil: 

- The packaging should be done in airtight bottles, in dark glass to protect the oil from light.  

- A ‘best before’ date has to be mentioned, as well as a ‘maximum period after opening’. The 

maximum period after opening cannot be more than 1 year and is only valid if the containers are 

stored in the dark and the cold. 

- The use of small bottles (e.g. 5 ml) is encouraged.  

- The use of an approved anti-oxidant (e. g. BHT, α-tocopherol) or storage under inert gas (e.g. 

argon) after production may be considered. 

- The bottle should make it easy to dose the oil as accurately as possible.  

- The dropper should be designed in such a way that confusion with other uses/products is minimal. 

The consumer should be advised not to put the E.O. in a glass of water or an aqueous solution, the E.O. 

will not dissolve and will not be distributed in the water. To avoid a local high concentration of the E.O., 

the use of an edible oil (e.g. olive oil) or honey may be recommended.   

13 Conclusion (EN) 
Link naar NL: Conclusie 

Lien vers FR: Conclusion 

Considering the NOAEL-value of 60 mg/kg bw/day for α-pinene, based on the reprotoxicity study with rats 

(maternal toxicity);  

Considering the NOAEL-value of 250 mg/kg bw/day for β-myrcene, based on the reprotoxicity study with 

rats (peri- and postnatal developmental toxicity); 
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Considering the lack of data for δ-3-carene; 

Considering a safety factor of 100 (consisting of a factor 10 for the extrapolation from animal to man and 

another factor 10 taking into account inter-individual variation within the human population; minimal 

value proposed by WHO) for the conversion of a NOAEL-value to a DNEL-value, and an average weight of 

60 kg for an adult person; 

Considering that the conversion of the NOAEL-value for α-pinene (60 mg/kg bw/day) as described in the 

previous paragraph results in a limit value of 36 mg/day; this value has been round up to 40 mg/day 

because of the extra safety build in by the general warnings;  

Considering the advice of the Advisory Committee on Plant Preparations issued 28.10.2021 on the E.O. of 

Citrus limon and the limits set for limonene and β-pinene (resp. 200 mg/day and 18 mg/day); 

Considering the advices the Committee has previously issued during the sessions of 27.08.2019, 

11.12.2018, 09.10.2018, 12.06.2018, 20.02.2018 and 16.10.2012; 

The Advisory Committee on Plant Preparations decides at the meeting of 24th February 2022 the following: 

 
The oral use of the E.O. of Pinus sylvestris in or as a food supplement is permitted under the following 
conditions: 
 

- The use of old and oxidized E.O. has to be avoided 
 

- The E.O. of Pinus sylvestris should comply with the specified composition as mentioned in the 
Ph Eur 10.6th  ed. Monograph  
 

- The chemotype δ-3-carene cannot be allowed for oral use 
 

- The daily intake of α-pinene by Pinus sylvestris essential oil and other sources thereof that 
may be present in the preparation should not exceed 40 mg  
 

- The daily intake of β-myrcene by Pinus sylvestris essential oil and other sources thereof that 
may be present in the preparation should not exceed 150 mg 
 

- Except for use as an aroma, the use of this E.O. is not suitable during pregnancy and lactation 
and under 18 years 
 

- The use of this E.O. in food supplements should be limited to a maximum of 14 days; medical 
advice is warranted if prolonged use is considered 
 

- Unless otherwise indicated on the packaging, the weight of one drop E.O. is 40 mg.  

 

The Advisory Commission on Plant Preparations reserves the right to re-examine this advice in the light 

of new considerations.  
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Conclusie (NL) 

Overwegende de NOAEL-waarde van 60 mg/kg bw/dag voor α-pineen, gebaseerd op de 

reprotoxiciteitsstudie met ratten (maternale toxiciteit);  

Overwegende de NOAEL-waarde van 250 mg/kg bw/dag voor β-myrceen, gebaseerd op de 

reprotoxiciteitsstudie met ratten (peri- en postnatale ontwikkelingstoxiciteit);  

Overwegende het gebrek aan gegevens voor δ-3-careen; 

Overwegende een veiligheidsfactor van 100 (bestaande uit een factor 10 voor de extrapolatie van dier 

naar mens en nogmaals een factor 10 voor de interindividuele variatie binnen de menselijke populatie; 

de minimale waarden voorgesteld door het WHO) voor de omzetting van een NOAEL-waarde naar een 

DNEL-waarde, en een gemiddeld gewicht van 60 kg voor een volwassen persoon; 

Overwegende dat de omzetting van de NOAEL-waarde voor α-pineen (60 mg/kg bw/dag) zoals beschreven 

in de vorige paragraaf resulteert in een limietwaarde van 36 mg/dag; deze waarde werd afgerond naar 40 

mg/dag omwille van de extra veiligheid ingebouwd met de algemene waarschuwingen;  

Overwegende het advies van de Commissie voor advies van Plantenbereidingen uitgebracht op 

28.10.2021 betreffende de E.O. van Citrus limon en de limietwaarden vastgelegd voor limoneen en β-

pineen (resp. 200 mg/dag en 18 mg/dag); 

Overwegende de adviezen die de Commissie reeds eerder heeft verleend tijdens de zittingen van 

27.08.2019, 11.12.2018, 09.10.2018, 12.06.2018, 20.02.2018 en 16.10.2012; 

Beslist de Commissie van Advies voor Plantenbereidingen in de zitting van 24 februari 2022 het volgende: 

 
Het oraal gebruik van de E.O. van Pinus sylvestris in of als een voedingssupplement is toegestaan 
onder de volgende voorwaarden: 
 

- Het gebruik van oude en geoxideerde E.O. moet vermeden worden 
 

- De E.O. van Pinus sylvestris moet conform zijn met de samenstelling zoals gespecifieerd 
wordt in de monografie van de Europese Pharmacopee, 10.6e editie 
 

- Het chemotype δ-3-careen kan niet worden toegelaten voor oraal gebruik 
 

- De dagelijkse inname van α-pineen door Pinus sylvestris essentiële olie en andere bronnen 
van deze stof die in de bereiding aanwezig kunnen zijn mag niet hoger zijn dan 40 mg  
 

- De dagelijkse inname van β-myrceen door Pinus sylvestris essentiële olie en andere 
bronnen van deze stof die in de bereiding aanwezig kunnen zijn mag niet hoger zijn dan 
150 mg 
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- Behoudens het gebruik als aroma is het gebruik van deze E.O. niet geschikt tijdens de 
zwangerschap, periodes van borstvoeding en bij een leeftijd lager dan 18 jaar 
 

- Het gebruik van deze E.O. in voedingssupplementen zou beperkt moeten blijven tot een 
maximum van 14 dagen; indien verlengd gebruik wordt overwogen is medisch advies 
gerechtvaardigd 
 

- Tenzij anders vermeld op de verpakking is het gewicht van één druppel E.O. gelijk aan 40 
mg.  

 

De Commissie van Advies voor Plantenbereidingen behoudt zich het recht voor om dit advies in het licht 

van nieuwe overwegingen opnieuw te onderzoeken. 
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Conclusion (FR)  

Considérant la NOAEL de 60 mg/kg de p.c./jour pour le α-pinène, basée sur une étude de reprotoxicité 

menée sur des rats (toxicité maternelle) ; 

Considérant la NOAEL de 250 mg/kg de p.c./jour pour le β-myrcène, basée sur une étude de reprotoxicité 

menée sur des rats (toxicité développementale péri- et postnatale) ; 

Considérant l’absence d’informations concernant le δ-3-carène ; 

Considérant un coefficient de sécurité de 100 (soit un coefficient 10 pour l’extrapolation de l’animal à 

l’être humain, multiplié par un coefficient 10 pour la variation interindividuelle au sein de la population 

humaine ; valeurs minimales proposées par l’OMS) pour convertir la NOAEL en DNEL, et un poids moyen 

de 60 kg pour un adulte ; 

Considérant que la conversion de la NOAEL pour le α-pinène (60 mg/kg de p.c./jour), comme décrite au 

paragraphe précédent donne une valeur limite de 36 mg/jour; cette valeur a été arrondie à 40 mg/jour 

pour la sécurité ajoutée aux avertissements généraux ; 

Considérant l’avis de la Commission d’avis des préparations de plantes rendu en sa séance de 28.10.2021 

concernant l’H.E. de Citrus limon et les valeurs limites établis pour le limonène et le β-pinène (200 mg/jour, 

respectivement 18 mg/jour); 

Considérant les avis rendus précédemment par la Commission en ses séances des 27.08.2019, 11.12.2018, 

09.10.2018, 12.06.2018, 20.02.2018 et 16.10.2012; 

La Commission d’avis des préparations de plantes décide ce qui suit en sa séance du 24 février 2022:  

 
L’utilisation de l’H.E. de Pinus sylvestris par voie orale dans des compléments alimentaires ou en tant 
que complément alimentaire est autorisée aux conditions suivantes :  
 

- Il faut éviter d’utiliser de l’H.E. vieille et oxydée. 
 

- L’huile essentielle de Pinus sylvestris doit être conforme à la composition indiquée dans la 
monographie de la Pharmacopée européenne, 10.6e édition. 
 

- Le chémotype δ-3-carène n'est pas autorisé pour l’usage orale. 
 

- -La dose journalière de α-pinène, issu de l’huile essentielle de Pinus sylvestris et d’autres 
sources de cette substance susceptibles de se trouver dans la préparation, ne peut excéder 40 
mg 
 

- La dose journalière de β-myrcène, issu de l’huile essentielle de Pinus sylvestris et d’autres 
sources de cette substance susceptibles de se trouver dans la préparation, ne peut excéder 
150 mg. 
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- À l’exception de son utilisation en tant qu’arôme, cette H.E. ne convient pas à un usage 

pendant la grossesse et l’allaitement, ni par une personne de moins de 18 ans. 
 

- L'utilisation de cette H.E. dans les compléments alimentaires devrait être limitée à un 
maximum de 14 jours. Si une utilisation prolongée est envisagée, un avis médical est 
nécessaire. 
 

- Sauf autre indication sur l’emballage, le poids d’une goutte d’H.E. est de 40 mg.  

 

La Commission d’avis des préparations de plantes se réserve le droit de réexaminer le présent avis à la 

lumière de nouvelles considérations. 
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