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According to the European Medicines Agency monographs, the 

maximum dosage should not exceed 30 mg/day of 

hydroxyanthracene derivatives in medicinal products used as a 

laxative for adults, elderly and adolescents over 12 years
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It is recommended that products containing anthraquinone

glycosides should not be used for longer than 1–2 weeks, due 

to possible incidence of electrolyte imbalance

World Health Organization, 1999. WHO Monographs On 
Selected Medicinal Plants, Vol. 1. World Health Organization, Geneva.



Considering the possible presence of aloe-emodin and emodin in extracts, 

the Panel concluded that
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EFSA Scientific Opinion

hydroxyanthracene derivatives should be considered as genotoxic and carcinogenic

unless there are specific data to the contrary…………..

…………..although uncertainty persists.
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What material(s) 

are we exposed to?

SIMPLE QUESTIONS versus DIFFICULT ANSWERS

Single component ??

or

Complex mixture ??



Simposio: 

BOTANICALS: CARATTERIZZAZIONE E VALUTAZIONE DELLA SICUREZZA

MATRICE VS SINGOLO COMPONENTE

Corrado Lodovico Galli - ERT

Wednesday February 12, 2020



Guidance on Safety assessment of botanicals and botanical preparations

intended for use as ingredients in food supplements - EFSA Journal 2009; 7(9):1249

ESTRAGOLEBASILICO PESTO



The chemical composition of the essential oil of Basil oil varies according to the season.

o Oxygenated monoterpenes (60.7-68.9%),

o Sesquiterpene hydrocarbons (16.0-24.3%)

o Oxygenated hexquiterpenes (12.0-14.4%).

❑ 29 compounds representing 98.0-99.7% of the oily composition

• Linalool the main constituent of essential oils (56.7–60.6%):

• epi-α-cadinol (8.6-1.4%),

• α-bergamotene (7.4-9.2%),

• γ-cadinene (3.3– 5.4%),

• germacrene D (1.1-3.3%) e

• camphor (1.1-3.1%).

In addition, components such as methylchavikol, methylcinnamat, estragole (< 0.5%) , linolen, eugenol, cis-geraniol, 1,8-

cineol, β-caryophyllene, and viridiflorol reported as important components



The comet assay is a gel electrophoresis

method used to visualize and measure DNA 

strand breaks in individual cells, using

microscopy. ... 

The relative size of the tail is an index of 

DNA damage.
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Fabrice Nesslany, Sophie Simar-Meintières, Hervé Ficheux, Daniel Marzin
Mutation Research 678 (2009) 13–19

Statistic: two-sample t-test after log-transformation
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Aloe-emodin, a hydroxyanthracene derivative, is not genotoxic in an in vivo comet test
Galli , Cinelli , Ciliutti, Melzi , Marinovich

Statistic: 1-way ANOVA
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Lack of in vivo genotoxic effect of dried whole Aloe ferox juice
Galli , Cinelli , Ciliutti, Melzi , Marinovich
Toxicology Reports (2021) 1471–1474
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Considering the possible presence of aloe-emodin and emodin in extracts, 

the Panel concluded that

hydroxyanthracene derivatives should be considered as genotoxic and 

carcinogenic

unless there are specific data to the contrary…………..

…………..although uncertainty persists.

??? UNCERTAINTIES ????
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❖ In its scientific opinion, the European Food Safety Authority (EFSA) 

concluded that the hydroxyanthracene derivatives (HAD) aloe-emodin, emodin

and danthron as well as all Aloe extracts containing them are genotoxic and 

can cause cancer in the intestine.

❖ if a harmful effect on health has been identified, the substance and/or the 

ingredient containing the substance shall:

• (i) be placed in Annex III, Part A, and its addition to foods or its use in the 

manufacture of foods shall be prohibited;

Amendment of Annex III of Regulation (EC) No 1925/2006



❖ The EFSA Panel further considered that there is a safety concern for 

certain extracts containing HADs (such as Rheum, Cassia and Rhamnus

extracts) although scientific uncertainty persists. 

❖ if the possibility of harmful effects on health is identified but scientific

uncertainty persists, the substance shall be placed in Annex III, Part C.

Amendment of Annex III of Regulation (EC) No 1925/2006



❖ These conclusions, seem to be NOT in line with previous assessments on the 

botanical sources of these substances by other European and international

bodies, including

❖ European Medicines Agency, 

❖ World Health Organization

❖ cannot be neglected or invalidated.



What material(s) 

are we exposed to?

➢ Where do they cause toxicity?

➢ What are the mechanism of toxicity?

➢ Who is susceptible?
At what dose is
toxicity observed

SIMPLE QUESTIONS versus DIFFICULT ANSWERS



SIMPLE QUESTIONS versus DIFFICULT ANSWERS



Expert Judgement


