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Advisory Committee on Plant Preparations 

Oral use of Essential Oils in dietary supplements  

Zingiber officinale Rosc. 

Conclusion available in EN, NL and FR 

1. Botanical identification 
Zingiber officinale Rosc., Family :  Zingiberaceae 

 

NL: gember 

FR: gingembre, amome des indes 

2. Used plant parts 
Zingiber officinale Rosc. 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: rhizome” and the conditions: “The recommended 

daily dose should not lead to an intake higher than the amount equivalent to 1.5 g dried rhizome for 

adolescents and adults and the amount equivalent to 0.75g dried rhizome for children between 6 and 12 

years of age. The recommended daily dose should not lead to an intake higher than 1 g of dried rhizome 

for pregnant women (extracts are not allowed). The use for children under 6 years is not allowed”.  

3. Production method 
The rhizome is used for the preparation of the essential oil (E.O.).  

This advice is valid for the E.O. obtained by steam distillation. 

4. Official monograph references 
ISO 16928:2014 - Essential oil of ginger [Zingiber officinale Roscoe] 

5. Quantitative and qualitative composition 
The rhizome of Zingiber officinale contains 1–4% essential oil. More than 100 compounds are identified, 

most of them terpenoids mainly sesquiterpenoids (α-zingiberene, β-sesquiphellandrene, β-bisabolene, α-

farnesene, ar-curcumene and smaller amounts of monoterpenoids (camphene, β-phellandrene, cineole, 

geraniol, citral, terpineol, borneol). The composition of the oil depends on the origin of the material8. 

Tisserand & Young give the composition of the E.O., prepared from dried Chinese and Indian rhizomes1: 

Substances (%) Chinese Indian 

Zingiberene 38.1 40.2 

ar-Curcumene 17.1 17.1 

β-Sesquiphellandrene 7.2 7.3 

Camphene 4.7 4.5 
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Substances (%) Chinese Indian 

β-Bisabolene 5.2 6.0 

β-Phellandrene 2.5 3.4 

Borneol 2.2 2.8 

1,8-Cineole 2.1 1.7 

α-Pinene 1.3 1.4 

β-Elemene 1.2 / 

2-Undecanone / 1.4 

The specifications according to ISO 16928:2014 are (citing Mahboubi10)  

Substances (%) Chinese Indian West-Africa 

Zingiberene 29-40 35-40 23-45 

ar-Curcumene 5-11 6.5-9 3-11 

β-Sesquiphellandrene 10-14 11.5-13.5 8-17 

Camphene 4.5-10 5-8 0.2-12 

β-Bisabolene 2.5-9 2.5-5.5 3-7 

Other sources mention the presence of 4 – 10% α-farnesene in ginger oil. Perillene has been found in 

ginger oil at an average level of 0.02 %13.  

In his review, Mahboubi indicates that the chemical composition of ginger oils is affected by the source of 

rhizome, freshness or dryness and extraction methods. The number of phytochemical compounds in 

ginger oil from dried rhizomes is higher than in ginger oil from fresh rhizomes (115 versus 63)10. 

Fig: Main components of ginger oil (from EFSA Panel on Additives and Products or Substances used in 

Animal Feed (FEEDAP))13 

Osae, R. et al compare the influence of different drying techniques of the rhizome on the composition of 

the essential oil. The drying method which maintains the chemical integrity of the ginger oil in terms of 

the number of compounds and percentage of abundances relative to the fresh rhizome sample is the 

freeze drying technique. Other techniques such as infrared, pulsed vacuum or microwave result in a 

different chemical composition compared to the E.O. of fresh rhizomes.14 
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Mesomo et al (2013) compare the composition of supercritical CO2-extractions and essential oil obtained 

by hydrodistillation. The hydrodistillation performed at the water boiling point for 180 min gave an 

extraction yield of 1.79% wt in relation to the dried material; the highest yield of ginger extract using 

supercritical CO2 was 2.62 % wt. The results obtained with supercritical CO2 were compared with those 

for hydrodistillation in terms of chemical composition and demonstrate significant differences between 

the quantities of the individual compounds extracted9. 

6. Use 
Ginger has been cultivated and used for medicinal purposes since ancient times, as described in the old 

Chinese and Indian texts. It was an important ingredient in herbal medicines for catarrh, rheumatism, 

constipation, vomiting and other digestion disorders8. 

In western medicine, ginger is used for digestive problems. Blood purifying, aphrodisiac, sex stimulants, 

appetizing, anti-flatulent, antispasmodic, anti-hemorrhoid, anti-vomiting, and anti-nausea effects of 

ginger are other traditional prospects10. 

As for ginger oil, its antibacterial, antifungal, analgesic, anti-inflammatory, anti-ulcer, immunomodulatory, 

relaxant and warming effects have been confirmed in experimental and preclinical studies10.  

In aromatherapy, the essential oil of ginger is used for muscle and joint pain, sprains, colds, nausea, 

diarrhoea, alcoholism and to help the healing of broken bones11. 

7. Stability / degradation products 
The typical shelf-life of ginger essential oil is stated to be at least 18 months, when stored in tightly closed 

containers under standard conditions (in a cool, dry place protected from light). No stability studies were 

performed for the essential oil.13 

8. Kinetics / metabolism 
Studies on absorption, distribution, metabolism and excretion (ADME) with the oil are lacking, the ADME 

of the individual constituents is therefore considered. With the exception of camphene, which is a bicyclic 

monoterpenoid, the major components of the essential oil (α-zingiberene, ar-curcumene, β-

sesquiphellandrene, β-bisabolene and α-farnesene) are structurally related sesquiterpenes. Other minor 

constituents are also aliphatic mono- or sesquiterpenes.  

Mono- and sesquiterpenes are lipophilic compounds, which are expected to be rapidly absorbed from the 

gastro-intestinal tract and oxidized to polar oxygenated metabolites (by the cytochrome P450 enzymes, 

alcohol dehydrogenases and aldehyde dehydrogenases). The resulting hydroxylated metabolites may be 

excreted as glucuronide- and sulfate-conjugates or undergo further oxidation, yielding more polar 

metabolites that are also excreted in conjugated form in the urine and bile. Oxidation of the double bonds 

leads to epoxide intermediates which are rapidly detoxified either by hydrolysis to yield diols or by 

conjugation with glutathione.13 

The main metabolic pathway for camphene is that of epoxidation and hydration. In rabbits the 

glucuronide conjugate of a hydroxy derivative (camphenol) and the monoglucuronide of camphene glycol 
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are excreted. When 0.6 µg camphene/kg body weight was injected iv into a human subject, 3.6% was 

eliminated unchanged in the expired air within 3 hours, the majority within 5 minutes.1 

9. Overview toxicological data: 

9.1. Acute toxicity 

9.1.1. Acute toxicity ginger oil 

Overview LD50-values for distilled oil 

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

Rat, oral > 5000 Opdyke 1974 cited by 
Tisserand & Young 1 

Rabbits, dermal > 5000 Opdyke 1974 cited by 
Tisserand & Young 1 

Mice 3197 Zhou et al, 20062 

Rat, female, oral > 2000 ECHA Registration file12 

Values for humans: No data found. 

9.1.2. Acute toxicity zingiberene 

The administration of different doses of zingiberene (5, 10 20, 50, 80, 100, 200, 300 and 400 mg/kg bw) 

has not induced mortality during the 21 days observation period. However, 16.6% and 33.33% animals 

died when the zingiberene dose was raised to 500 and 800 mg/kg bw. A further increase in the dose 

zingiberene (1000 mg/kg.bw) resulted in 50% mortality. The doses between 5 to 400 mg/kg bw of 

zingiberene produced no mortality15. 

Values for humans: No data found 

9.1.3 Acute toxicity ar-Curcumene 

No data found. 

9.1.4. Acute toxicity β-sesquiphellandrene 

No data found. 

9.1.5. Acute toxicity camphene 

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

Mouse, oral 5000 ECHA Brief Profile17  

Rabbits, dermal > 2500  Opdyke 1975 cited by 
Tisserand & Young1 

 



   
Directoraat-generaal  

Dier, Plant en Voeding  
Dienst  

Voedingsmiddelen, Dierenvoeders  
en Andere Consumptieproducten 

 

Date: 30.08.2022  5/13 
Advice oral use of Essential Oils – Zingiber officinale Rosc. 

9.2.(Sub)Chronic toxicity 

9.2.1. (Sub)chronic toxicity ginger oil 

Animals and administration route Dose(s) NOAEL References 

Rat, oral gavage, male and female, 
13 week 

100, 250, 500 
mg/kg bw/day 

500 mg/kg 
bw/day 

Jeena et al, 20113 

In a 60-d study, male Wistar rats were given either 0.02 or 0.002 ml/kg bw of a Zingiber officinale (ginger) 

root fixed oil, or 0.4 or 0.04 ml/kg bw Zingiber officinale (ginger) root essential oil, via gavage, daily. 

Reversible, statistically significant increases in kidney, lung, liver, and spleen weights, and pathologies in 

the liver and spleen, were observed in animals treated with fixed ginger oil. These effects were not 

observed in animals treated with ginger root essential oil6. (The fixed oil was prepared by maceration of 

fresh ginger root, reduced to a paste, and macerated in n-hexane for 72 h; after filtration the n-hexane 

was evaporated. The essential oil was prepared by hydro-distillation. No further details on composition 

are given by the authors.) 

9.2.2. (Sub)chronic toxicity zingiberene 

No data found. 

9.2.3. (Sub)chronic toxicity ar-curcumene 

No data found. 

9.2.4. (Sub)chronic toxicity β-sesquiphellandrene 

No data found. 

9.2.5. (Sub)chronic toxicity camphene 

Animals and administration route Dose(s) NOAEL References 

Rat, oral 62.5, 250 and 
1000 mg/kg 

bw/day 

NOAEL < 62.5 
mg/kg bw/day 

(male)  
NOEL 250 mg/kg 
bw/day (female) 

ECHA Registration 
file18 

 
Based on the repeated dose toxicity, a long-term DNEL for oral exposure, for the general population, of 

100 µg/kg bw/day is mentioned in the ECHA Brief Profile of camphene; the acute/short-term DNEL is 625 

µg/kg bw/day17.  
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9.3.Mutagenicity / genotoxicity  

9.3.1. Mutagenicity / genotoxicity ginger oil 

In vitro 

A Zingiber officinale (ginger) essential oil prepared from the rhizomes of ginger was tested for the 

induction of reverse mutations in Salmonella typhimurium strains TA1535, TA98, TA100, and TA102, with 

and without metabolic activation. The oil was tested at concentrations of 10, 50, 100, 1000, and 3000 

µg/plate. No indication of mutagenic activity was observed in any of the experimental conditions5. 

In Salmonella typhimurium strains TA 98, TA 100 and TA 1535, an essential oil from ginger [Sivaswami et 

al. 1991] demonstrated mutagenic activity at concentrations of 5-10 mg/plate, respectively8. 

Based on the results of a study of 2018, it is concluded that Ginger, ext. is not mutagenic in the Salmonella 

typhimurium test strains TA97a, TA98, TA100, TA102 and TA1535 in the absence and presence of 

metabolic activation under the experimental conditions in the present study12.  

9.3.2. Mutagenicity / genotoxicity zingiberene 

No data found. 

9.3.3. Mutagenicity / genotoxicity ar-curcumene 

No data found. 

9.3.4 Mutagenicity / genotoxicity β-sesquiphellandrene 

No data found. 

9.3.5 Mutagenicity / genotoxicity camphene 

Camphene (technical grade, solid) did not induce gene mutations in presence and absence of metabolic 

activation in cultured mammalian cells (L5178Y/TK+/- 3.7.2 C mouse lymphoma cell line) used. Camphene 

was not mutagenic in the micronucleus test (mice) (test method according to OECD guideline 474)18. 

Camphene was not mutagenic in the Ames test nor was (±) camphene genotoxic in Chinese hamster ovary 

cells1.  

9.4.Carcinogenicity 

9.4.1 Carcinogenicity of ginger oil 

Ginger oil did not produce CA in CHL cells (Ishidate et al, 1988 cited by Tisserand & Young1). 

Ginger oil, β-sesquiphellandrene and β-elemene display anticarcinogenic activity1. 

9.4.2 Carcinogenicity of zingeribene 

According to Togar, B. et al (2015), zingiberene has a significant potential to be used as a natural 

anticancer agent in cultured N2a neuroblastomas7. 
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9.4.3 Carcinogenicity of ar-curcumene 

No data found. 

9.4.4 Carcinogenicity of β-sesquiphellandrene 

β-sesquiphellandrene has demonstrated in vitro antitumoral activity1. 

9.4.5 Carcinogenicity of camphene 

No data found. 

9.5 Reprotoxicity 

9.5.1. Reprotoxicity of ginger oil  

No data found. 

9.5.2. Reprotoxicity of zingiberene 

No data found. 

9.5.3. Reprotoxicity of ar-curcumene 

No data found. 

9.5.4. Reprotoxicity of β-sesquiphellandrene 

No data found. 

9.5.5. Reprotoxicity of camphene 

In a developmental toxicity study, pregnant rats were given oral doses of 250 or 1000 mg/kg camphene 

on gestational days 6-15. No teratogenic effects were reported in offspring and the developmental NOAEL 

was therefore 1000 mg/kg day. At the high dose, dams experienced temporary reduced motor activity 

and therefore the maternal NOAEL was 250 mg/kg/day.1 

9.6. Other toxicity aspects of ginger oil 

Undiluted ginger oil was moderately irritating to rabbits, but was not irritating to mice; tested at 25% on 

25 volunteers it was neither irritating nor sensitizing. Low-level phototoxic effects reported for ginger oil 

are not considered significant. Oral administration of ginger oil dose-dependently weakened the delayed 

hypersensitivity response, so any allergic reaction from the oil is likely to be minimal1. 

10. Interactions / cumulative effects with other EO or substances (for ginger rhizome) 
Jiang et al (2005) designed a randomized, open-label, crossover study to examine the effect of ginger on 

the pharmacokinetics and pharmacodynamics of warfarin in 12 healthy human subjects. The result 

showed that there was no significant effect of ginger on pharmacokinetics and pharmacodynamics of 

warfarin.16 
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It has been shown that ginger and nifedipine exerted a synergistic effect on antiplatelet aggregation both 

in healthy humans and patients with hypertension (Young et al, 2006). The results have shown that the 

inhibitory effect of ginger with nifedipine on platelet aggregation was more than two-fold of that of ginger 

or nifedipine alone in healthy volunteers. In hypertensive patients, compared to nifedipine, there was a 

three-fold increase in the inhibition of platelet aggregation in combination of ginger with nifedipine. The 

results indicate that ginger-induced pharmacodynamic interaction occurs in the combination of 

nifedipine. This will lead to an enhanced therapeutic effect of nifedipine in the site of action. In addition, 

an inhibitory effect of ginger on arachidonic acid-induced platelet aggregation was also reported in a male 

volunteer who consumed large, unspecified quantities of ginger marmalade (15% raw ginger).16 

The results from the study of Chiang et al (2006) suggest that ginger exerts a significant inhibitory effect 

on the absorption of cyclosporine, resulting in a significant reduction in oral bioavailability. To avoid the 

pharmacokinetic interaction, patients should be advised against using ginger products together with 

cyclosporine to ensure the efficacy of cyclosporine.16 

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

regulations. More information about this can be found on the web page "Permitted claims" of the FPS 

Public Health. 

12. Recommendations: period of use 
It is recommended to limit the period of use to 14 days.  

13. Recommendations for use in specific population groups 
Due to lack of data, the oral use of the E.O. of Zingiber officinale is not recommended for pregnant and 

lactating women. 

The oral use of the E.O. of Zingiber officinale is not recommended for persons under 18 years in order to 

guarantee the limitations mentioned in §14. 

14. 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.  
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- 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., it 

should preferably not be used undiluted; e.g. the use of an edible oil (like olive oil) or honey may be 

recommended. 

15. Conclusion (EN) 
Link naar NL: Conclusie 

Lien vers FR: Conclusion 

Considering the short-term DNEL value for oral use of camphene of 625 µg/kg bw/day 

Considering an average bodyweight of 60 kg 

Considering the advices the Committee has previously issued during the sessions of 24.02.2022, 

25.08.2021, 22.04.2021, 25.02.2021, 16.12.2020, 24.10.2019, 11.04.2019, 28.08.2018, 20.02.2018 and 

27.09.2016 

The Advisory Committee on Plant Preparations decides at the meeting of 30.08.2022 the following 

 
The oral use of the E.O. of Zingiber officinale 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 daily intake of camphene by Zingiber officinale essential oil and other sources thereof that 

may be present in the preparation should not exceed 37.5 mg/day; 
 

- 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 DNEL-waarde voor oraal gebruik gedurende korte termijn voor kamfeen van 625 µg/kg 

bw/dag 

Overwegende een gemiddeld lichaamsgewicht van 60 kg 

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

24.02.2022, 25.08.2021, 22.04.2021, 25.02.2021, 16.12.2020, 24.10.2019, 11.04.2019, 28.08.2018, 

20.02.2018 en 27.09.2016 

Beslist de Commissie van advies voor Plantenbereidingen in de zitting van 30.08.2022 het volgende: 

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

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

- De dagelijkse inname van kamfeen door Zingiber officinale essentiële olie en andere bronnen 
van deze stof die in de bereiding aanwezig kunnen zijn, mag niet hoger zijn dan 37,5 mg/dag; 
 

- 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. 

Conclusion (FR) 
Considérant la valeur DNEL orale à court terme pour le camphène de 625 µg/kg pc/jour 

Considérant le poids corporel moyen de 60 kg 

Considérant les avis rendus précédemment par la Commission en ses séances des 24.02.2022, 25.08.2021, 

22.04.2021, 25.02.2021, 16.12.2020, 24.10.2019, 11.04.2019, 28.08.2018, 20.02.2018 et 27.09.2016  
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La Commission d’avis des préparations de plantes décide ce qui suit en sa séance du 30.08.2022 :  

 
L’utilisation de l’H.E. de Zingiber officinale 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. vieillie et oxydée ; 
 

- La dose journalière de camphène issu de l’huile essentielle de Zingiber officinale et d’autres 
sources de la substance en question, susceptibles de se trouver dans la préparation, ne peut 
excéder 37,5 mg/jour ; 
 
À l’exception de son utilisation en tant qu’arôme, cette H.E. ne se prête 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 rester limitée à un 
maximum de 14 jours. Si une utilisation prolongée est envisagée, un avis médical est justifié ; 
 

- Sauf mention contraire 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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