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Introduction
In the general population the sentiment that what is natural is also 

wholesome prevails. While it may be generally true, unfortunately 
there are deleterious exceptions in the flora especially regarding plants 
used for real or perceived medical benefits.

More than 1,000 plants and associations of different plants can be 
found on the United States market. There are more than 7,000 species 
of medicinal plants. Several of them contain toxic substances which, if 
ingested, at worst can lead to death. Heavy metals such as mercury, lead, 
cadmium, copper, iron, manganese, nickel, zinc, and arsenic have been 
found in their analysis. In a study performed in the United States on 
251 preparations coming from Asia, arsenic was found in 36 samples, 
mercury in 35 samples, and lead in 24 others. Lead encephalopathy 
and mercury poisoning have been described as detrimental effects of 
herbal decoctions or raw plant absorption. Anecdotally, a Tibetan child 
receiving ‘’vitamin herbs’’ had absorbed 63 g of lead over 4 yrs. Another 
example is an Indian child who developed eye cancer from an herbal 
remedy containing arsenic and given to him by his parents [1,2]. 

Plant potential harmful effects of plant consumption include but 
are not limited to:

 – Some idaturas have an anticholinergic action while others 
contain atropine, which can lead to dry mouth, blurred vision, 
sensitivity to light, lack of sweating, dizziness, nausea, loss of 
balance, hypersensitivity reactions (such as skin rash), and 
tachycardia, for example.

-	 Ginkgo biloba has been shown to produce spontaneous cerebral 
or ocular hemorrhage, fainting, and hypoglycemia.

-	 Chan su, a traditional Chinese medicine used for sore throat 
and cardiac palpitations contains toxic secretions collected 
from toad glands and which have an action comparable to 
digoxin. They stimulate the cardiovascular system and can 
cause death by arrhythmia.

 – Herbs from the aristolochia, or teucrium chamaedrys families 
have triggered toxic hepatitis.

 – Kava (piper methylsticum), pennyroyal (mentha pulegium, 
sometimes used to induce miscarriage), Jin bu huan and others 
like a Chinese remedy dubbed ‘’eternal life’’ have induced 
hepatitis fulminans. 

 – Aristolochia fang chi, an herb containing aristocholic acid, can 
generate urinary tract cancer.

 – Garlic can increase the risk of hemorrhage. 

 – Echinacea can raise the risk of allergy and immune suppression. 

 – Valerian can enhance the risk of sedation.

Other adverse effects of medicinal plants include but are not 
limited to:

-	 Cardiovascular system: Arrhythmia, myocardial infarction, 
heart failure, pericarditis, hypertension.

-	 Neurological system: Stroke, fainting.

-	 Renal system: Tubulo-interstitial nephritis.

-	 Gastro-intestinal system: Diarrhea, constipation, vomiting, 
rectal bleeding.

Furthermore, medicinal plants can interact with allopathic 
medications, for example:

 – Hypericum perforatum reduces the action of anticoagulants 
used to prevent cardiac and cerebral complications of some 
diseases. It also decreases the efficacy of digoxin, theophilline 
(prescribed to treat asthma) as well as some anti-HIV 
medications.

 – Garlic enhances the action of antidiabetic drugs and the hepatic 
toxicity of paracetamol.

To ensure good traceability of all products, each plant and each 
group of plants must be specifically tagged. They must be analyzed 
thoroughly with state of the art equipment providing, for example:

•	 Organoleptic characteristics (aspect, color, smell, texture, 
taste).

•	 Identification (showing the matter identity or that of the 
expected product).

•	 Physical and chemical test results [3].

•	 Dosages of active ingredients: vitamins, minerals, preservatives 
(quality of the product).

•	 Microbiological analyses (compliance with healthcare criteria).

•	 Total number of germs, fungi, yeasts and research of specific 
germs results.

Using the following techniques, for example:

•	 Thin layer chromatography (particularly for the identification 
of plants).

•	 High performance liquid chromatography (in particular for 
the dosage of active ingredients and the purity of components).

•	 Gas chromatography (for the dosage of fatty acids, chemo 
types, essential oils).

http://fr.wikipedia.org/wiki/Datura
http://www.jardins-interieurs.com/v3/plante.php?id_plante=37
http://fr.wikipedia.org/wiki/Germandr%C3%A9e_petit-ch%C3%AAne
http://fr.wikipedia.org/wiki/Menthe_pouliot
http://en.wikipedia.org/wiki/Tetrahydropalmatine
http://en.wikipedia.org/wiki/Aristolochia
http://fr.wikipedia.org/wiki/Millepertuis_perfor%C3%A9
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•	 Infra-red and UV spectrophotometry (for the identification 
and purity of raw materials).

•	 Atomic absorption (for the dosage of minerals and heavy metals).

Systematic and systemic approaches must be adopted to warrant 
the safety of all medicinal plant consumers [4-29]. It is a public health 
necessity, a moral duty, and a professional obligation. This is why 
quality control is of paramount importance. Patients must be protected 
as much as possible: “Primum non nocere” should be the mantra of 
everyone involved in healthcare. 

References

1. Talas ZS, Gogebakan A, Orun I (2013) Effects of propolis on blood biochemical 
and hematological parameters in nitric oxide synthase inhibited rats by Nω-
Nitro-L-arginine methyl ester. Pak J Pharm Sci 26: 915-919.

2. Ribeiro B, Lopes R, Andrade PB, Seabra RM, Gonçalves RF, et al. (2008) 
Comparative study of phytochemicals and antioxidant potential of wild edible 
mushroom caps and stipes. Food chem 110: 47-56.

3. Wong JY, Chye FY (2009) Antioxidant properties of selected tropical wild edible 
mushrooms. J Food Comp Anal 22: 269-277.

4. Soares AA, de Sá-Nakanishi AB, Bracht A, da Costa SMG, Koehnlein EA, et 
al. (2013) Hepatoprotective effects of mushrooms. Molecules 18: 7609-7630. 

5. Dias DA, Urban S, Roessner U (2012) A historical overview of natural products 
in drug discovery. Metabolites 2: 303-336.

6. Tsai SY, Huang SJ, Lo SH, Wu TP, Lian PY (2009) Flavour components and 
antioxidant properties of several cultivated mushrooms. Food Chem 113: 578-584.

7. Palacios I, Lozano M, Moro C, D’arrigo M, Rostagno MA, et al. (2011) 
Antioxidant properties of phenolic compounds occurring in edible mushrooms. 
Food Chem 128: 674-678.

8. Obodai M, Ferreira IC, Fernandes Â, Barros L, Mensah DLN, et al. (2014) 
Evaluation of the chemical and antioxidant properties of wild and cultivated 
mushrooms of Ghana. Molecules 19: 19532-19548.

9. Doğan HH, Şanda MA, Akata I (2012) Mn, Fe, K, Na, and P contents in some 
Tricholoma (Fr.) staude (Tricholomataceae) taxa from central Anatolia, Turkey. 
Fresenius Environ Bull. 21: 3389-3393.

10. Sarikurkcu C, Copur M, Yildiz D, Akata I (2011) Metal concentration of wild edible 
mushrooms in Soguksu National Park in Turkey. Food Chem 128: 731-734.

11. Sevcikova L, Pechova A, Pavlata L, Antos D, Mala E, et al. (2011) The effect of 
various forms of selenium supplied to pregnant goats on the levels of selenium in 
the body of their kids at the time of weaning. Biol Trace Elem Res 143: 882-892.

12. Talas ZS, Gok Y, Ozdemir I, Ates B, Gunal S, et al. (2015) Synthesis, 
antioxidant and anti-microbial properties of two organoselenium compounds. 
Pak J Pharm Sci 28: 611-616.

13. Ilahi I, Samar S, Khan I, Ahmad I (2013) In vitro antioxidant activities of four 

medicinal plants on the basis of DPPH free radical scavenging. Pak J Pharm 
Sci 26: 949-952.

14. Kozarski M, Klaus A, Jakovljevic D, Todorovic N, Vunduk J, et al. (2015) 
Antioxidants of edible mushrooms. Molecules 20: 19489-19525.

15. Barros L, Falcão S, Baptista P, Freire C, Vilas-Boas M, et al. (2008) 
Antioxidant activity of Agaricus sp. mushrooms by chemical, biochemical and 
electrochemical assays. Food Chem 111: 61-66.

16. http://www.saujs.sakarya.edu.tr/article/view/5000205272 

17. Shimada K, Fujikawa K, Yahara K, Nakamura T (1992) Antioxidative properties 
of xanthan on the autoxidation of soybean oil in cyclodextrin emulsion. J Agric 
Food Chem 40: 945-948.

18. Lee JC, Kim HR, Kim J, Jang YS (2002) Antioxidant property of an ethanol 
extract of the stem of Opuntia ficus-indica var. saboten. J Agric Food Chem 
50: 6490-6496.

19. Erel O (2004) A novel automated direct measurement method for total 
antioxidant capacity using a new generation, more stable ABTS radical cation. 
Clin Biochem 37: 277-285.

20. Acharya K, Samui K, Rai M, Dutta BB, Acharya R, et al. (2004) Antioxidant and 
nitric oxide synthase activation properties of Auricularia auricula. Indian J Exp 
Biol 42: 538-540.

21. Cai M, Lin Y, Luo YL, Liang HH, Sun P, et al. (2015) Extraction, antimicrobial, 
and antioxidant activities of crude polysaccharides from the wood ear medicinal 
mushroom Auricularia auricula-judae (Higher Basidiomycetes). Int J Med 
Mushrooms 17: 591-600.

22. Xu S, Zhang Y, Jiang K (2016) Antioxidant activity in vitro and in vivo of the 
polysaccharides from different varieties of Auricularia auricula. Food & function 
7: 3868-3879.

23. Mallikarjuna SE, Ranjini A, Haware DJ, Vijayalakshmi MR (2013) Mineral 
composition of four edible mushrooms. Journal of Chemistry.

24. Cheung YC, Siu KC, Wu JY (2013) Kinetic models for ultrasound-assisted 
extraction of water-soluble components and polysaccharides from medicinal 
fungi. Food Bioproc Tech 79: 214-220.

25. Akgül H, Nur AD, Sevindik M, Doğan M (2016) Tricholoma terreum ve Coprinus 
micaceus’ un bazı biyolojik aktivitelerinin belirlenmesi. Artvin Çoruh Üniversitesi 
Orman Fakültesi Dergisi 17: 158-162.

26. Erel O (2005) A new automated colorimetric method for measuring total oxidant 
status. Clin Biochem 38: 1103-1111.

27. Gadd GM, Mowll JL, White C, Newby PJ (1986) Methods for assessment of 
heavy metal toxicity towards fungi and yeasts. Environ Toxicol 1: 169-185.

28. Hosseinihashemi SK, Salem MZ, HosseinAshrafi SK, Latibari AJ (2016) 
Chemical composition and antioxidant activity of extract from the wood of 
Fagus orientalis: Water resistance and decay resistance against Trametes 
versicolor. BioResources 11: 3890-3903. 

29. Lee IK, Kim YS, Jang YW, Jung JY, Yun BS, et al. (2007) New antioxidant 
polyphenols from the medicinal mushroom Inonotus obliquus. Bioorg Med 
Chem Lett 17: 6678-6681.

https://www.researchgate.net/profile/Zeliha_Selamoglu/publication/256610565_Effects_of_propolis_on_blood_biochemical_and_hematological_parameters_in_nitric_oxide_synthase_inhibited_rats_by_No-Nitro-L-arginine_methyl_ester/links/55265d880cf2628d5afdd756.pdf
https://www.researchgate.net/profile/Zeliha_Selamoglu/publication/256610565_Effects_of_propolis_on_blood_biochemical_and_hematological_parameters_in_nitric_oxide_synthase_inhibited_rats_by_No-Nitro-L-arginine_methyl_ester/links/55265d880cf2628d5afdd756.pdf
https://www.researchgate.net/profile/Zeliha_Selamoglu/publication/256610565_Effects_of_propolis_on_blood_biochemical_and_hematological_parameters_in_nitric_oxide_synthase_inhibited_rats_by_No-Nitro-L-arginine_methyl_ester/links/55265d880cf2628d5afdd756.pdf
http://doi.org/10.1016/j.foodchem.2008.01.054
http://doi.org/10.1016/j.foodchem.2008.01.054
http://doi.org/10.1016/j.foodchem.2008.01.054
http://www.sciencedirect.com/science/article/pii/S0889157509000751
http://www.sciencedirect.com/science/article/pii/S0889157509000751
http://doi.org/10.3390/molecules18077609
http://doi.org/10.3390/molecules18077609
https://www.researchgate.net/publication/259289021_A_Historical_Overview_of_Natural_Products_in_Drug_Discovery
https://www.researchgate.net/publication/259289021_A_Historical_Overview_of_Natural_Products_in_Drug_Discovery
http://www.sciencedirect.com/science/article/pii/S0308814608009989
http://www.sciencedirect.com/science/article/pii/S0308814608009989
http://www.sciencedirect.com/science/article/pii/S0308814611004869
http://www.sciencedirect.com/science/article/pii/S0308814611004869
http://www.sciencedirect.com/science/article/pii/S0308814611004869
http://www.mdpi.com/1420-3049/19/12/19532
http://www.mdpi.com/1420-3049/19/12/19532
http://www.mdpi.com/1420-3049/19/12/19532
https://www.researchgate.net/publication/265253723_Mn_Fe_K_Na_and_P_contents_in_some_Tricholoma_Fr_staude_tricholomataceae_taxa_from_central_Anatolia_Turkey
https://www.researchgate.net/publication/265253723_Mn_Fe_K_Na_and_P_contents_in_some_Tricholoma_Fr_staude_tricholomataceae_taxa_from_central_Anatolia_Turkey
https://www.researchgate.net/publication/265253723_Mn_Fe_K_Na_and_P_contents_in_some_Tricholoma_Fr_staude_tricholomataceae_taxa_from_central_Anatolia_Turkey
http://www.sciencedirect.com/science/article/pii/S0308814611004985
http://www.sciencedirect.com/science/article/pii/S0308814611004985
http://doi.org/10.1007/s12011-010-8884-x
http://doi.org/10.1007/s12011-010-8884-x
http://doi.org/10.1007/s12011-010-8884-x
https://www.researchgate.net/profile/Zeliha_Selamoglu/publication/273064684_Synthesis_antioxidant_and_anti-microbial_properties_of_two_organoselenium_compounds/links/551e678e0cf29dcabb03c0c7.pdf
https://www.researchgate.net/profile/Zeliha_Selamoglu/publication/273064684_Synthesis_antioxidant_and_anti-microbial_properties_of_two_organoselenium_compounds/links/551e678e0cf29dcabb03c0c7.pdf
https://www.researchgate.net/profile/Zeliha_Selamoglu/publication/273064684_Synthesis_antioxidant_and_anti-microbial_properties_of_two_organoselenium_compounds/links/551e678e0cf29dcabb03c0c7.pdf
https://www.researchgate.net/publication/256610570_In_vitro_antioxidant_activities_of_four_medicinal_plants_on_the_basis_of_DPPH_free_radical_scavenging
https://www.researchgate.net/publication/256610570_In_vitro_antioxidant_activities_of_four_medicinal_plants_on_the_basis_of_DPPH_free_radical_scavenging
https://www.researchgate.net/publication/256610570_In_vitro_antioxidant_activities_of_four_medicinal_plants_on_the_basis_of_DPPH_free_radical_scavenging
https://ai2-s2-pdfs.s3.amazonaws.com/7114/bd47314df121506d80c752b2e1f935da4ef1.pdf
https://ai2-s2-pdfs.s3.amazonaws.com/7114/bd47314df121506d80c752b2e1f935da4ef1.pdf
http://www.saujs.sakarya.edu.tr/article/view/5000205272
http://pubs.acs.org/doi/abs/10.1021/jf00018a005?journalCode=jafcau
http://pubs.acs.org/doi/abs/10.1021/jf00018a005?journalCode=jafcau
http://pubs.acs.org/doi/abs/10.1021/jf00018a005?journalCode=jafcau
http://pubs.acs.org/doi/abs/10.1021/jf020388c
http://pubs.acs.org/doi/abs/10.1021/jf020388c
http://pubs.acs.org/doi/abs/10.1021/jf020388c
https://www.researchgate.net/publication/7495064_A_Novel_Automated_Direct_Measurement_Method_for_Total_Antioxidant_Capacity_Using_a_New_Generation_More_Stable_ABTS_Radical_Cation
https://www.researchgate.net/publication/7495064_A_Novel_Automated_Direct_Measurement_Method_for_Total_Antioxidant_Capacity_Using_a_New_Generation_More_Stable_ABTS_Radical_Cation
https://www.researchgate.net/publication/7495064_A_Novel_Automated_Direct_Measurement_Method_for_Total_Antioxidant_Capacity_Using_a_New_Generation_More_Stable_ABTS_Radical_Cation
http://www.niscair.res.in/sciencecommunication/ResearchJournals/rejour/ijeb/Fulltextsearch/2004/May 2004/IJEB-vol 42-May 2004-pp 538-540.htm
http://www.niscair.res.in/sciencecommunication/ResearchJournals/rejour/ijeb/Fulltextsearch/2004/May 2004/IJEB-vol 42-May 2004-pp 538-540.htm
http://www.niscair.res.in/sciencecommunication/ResearchJournals/rejour/ijeb/Fulltextsearch/2004/May 2004/IJEB-vol 42-May 2004-pp 538-540.htm
https://www.semanticscholar.org/paper/Extraction-Antimicrobial-and-Antioxidant-Activitie-Cai-Lin/afb6e6b908f803421d04737f79bc2242d6e35410
https://www.semanticscholar.org/paper/Extraction-Antimicrobial-and-Antioxidant-Activitie-Cai-Lin/afb6e6b908f803421d04737f79bc2242d6e35410
https://www.semanticscholar.org/paper/Extraction-Antimicrobial-and-Antioxidant-Activitie-Cai-Lin/afb6e6b908f803421d04737f79bc2242d6e35410
https://www.semanticscholar.org/paper/Extraction-Antimicrobial-and-Antioxidant-Activitie-Cai-Lin/afb6e6b908f803421d04737f79bc2242d6e35410
http://dx.doi.org/10.1155/2013/805284
http://dx.doi.org/10.1155/2013/805284
https://www.researchgate.net/publication/257764092_Kinetic_Models_for_Ultrasound-Assisted_Extraction_of_Water-Soluble_Components_and_Polysaccharides_from_Medicinal_Fungi
https://www.researchgate.net/publication/257764092_Kinetic_Models_for_Ultrasound-Assisted_Extraction_of_Water-Soluble_Components_and_Polysaccharides_from_Medicinal_Fungi
https://www.researchgate.net/publication/257764092_Kinetic_Models_for_Ultrasound-Assisted_Extraction_of_Water-Soluble_Components_and_Polysaccharides_from_Medicinal_Fungi
https://www.researchgate.net/publication/305482070_Tricholoma_terreum_ve_Coprinus_micaceus%27un_Bazi_Biyolojik_Aktivitelerinin_Belirlenmesi
https://www.researchgate.net/publication/305482070_Tricholoma_terreum_ve_Coprinus_micaceus%27un_Bazi_Biyolojik_Aktivitelerinin_Belirlenmesi
https://www.researchgate.net/publication/305482070_Tricholoma_terreum_ve_Coprinus_micaceus%27un_Bazi_Biyolojik_Aktivitelerinin_Belirlenmesi
https://www.researchgate.net/publication/7551965_A_new_automated_colorimetric_method_for_measuring_total_oxidant_status
https://www.researchgate.net/publication/7551965_A_new_automated_colorimetric_method_for_measuring_total_oxidant_status
http://onlinelibrary.wiley.com/doi/10.1002/tox.2540010204/abstract
http://onlinelibrary.wiley.com/doi/10.1002/tox.2540010204/abstract
http://ojs.cnr.ncsu.edu/index.php/BioRes/article/view/BioRes_11_2_3890_Hosseinihashemi_Chemical_Composition_Antioxidant_Activity
http://ojs.cnr.ncsu.edu/index.php/BioRes/article/view/BioRes_11_2_3890_Hosseinihashemi_Chemical_Composition_Antioxidant_Activity
http://ojs.cnr.ncsu.edu/index.php/BioRes/article/view/BioRes_11_2_3890_Hosseinihashemi_Chemical_Composition_Antioxidant_Activity
http://ojs.cnr.ncsu.edu/index.php/BioRes/article/view/BioRes_11_2_3890_Hosseinihashemi_Chemical_Composition_Antioxidant_Activity
https://www.researchgate.net/publication/5865242_New_antioxidant_polyphenols_from_the_medicinal_mushroom_Inonotus_obliquus
https://www.researchgate.net/publication/5865242_New_antioxidant_polyphenols_from_the_medicinal_mushroom_Inonotus_obliquus
https://www.researchgate.net/publication/5865242_New_antioxidant_polyphenols_from_the_medicinal_mushroom_Inonotus_obliquus

	Title
	Corresponding author
	Introduction
	References

