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ABSTRACT

We study here the contamination of Rhassoul, an inexpensive clay mineral
readily availablein many places of the AtlasMountainsin Morocco. It used
for centuries in various cosmetics (embellishment of skin and hair) and is
thus non-toxic. Many people add various herbs or other substances to the
Rhassoul in order to strengthen it. Our results showed that the concentration
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of Lead and copper found in non-elaborate samples of Rhassoul were low.
However, when Rhassoul was mixed with other products, these

concentrations increased.

INTRODUCTION

According to certain authors, traditional medicine
playsanimportant roleinthegeneral stateof hedthof a
population™. Many medica remediesand mixturesused
in this medicine can present a health risk dueto the
presenceof toxic products such astracedements(Lead,
Copper, Cadmium. . .etc).

Moroccan pharmacopoeia is rich in medical
knowledgeinherited from Arabic medicine. Recently,
ignorance, poverty and illiteracy haveincreased the
factor risk for populations practising these customs?.
TheMoroccan populationis particularly exposed to
the dangers of these products®. Use of traditional
cosmetics and remedies such as Rhassoul is very
common, especialy among women.

In this context, our work explores new ways of
valorization of Moroccan clay, caled localy Rhassoul,
aninexpensiveclay minerd readily availablein many
placesof theAtlasMountainsin Morocco. Itisgenerdly
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used for theembellishment of skinand hair andisthus
non-toxic. Rhassoul is a trioctahedral magnesium
montmorillonite, characterised by the presence of
magnesium intheoctahedral layersand siliconinthe
tetrahedral layers. It possesses an important cation
exchange capacity, because of itshigh magnesiumion
content®. Sometypica propertiesof Rhassoul arethe
viscod adticity of itsaqueous solutions, swelling, ahigh
ionexchangecapacity, and strong adsorption of inorganic
components, making it suitablefor many applicationg®.
Thistraditiond product “Rhassoul” is usually mixed
withwater and madeinto apaste, whichisthen gpplied
onthehair and skin. Many peopleadd various herbsor
other substancesin order to strengthenit. The mixture of
plantsadded to Rhassoul, consist of: rose petds, |eaves,
myrtle, lavender flowers dove. . .etc. Some formulas add:
cuprousoxide, oak gall and tamarisk g3,

MATERIAL AND METHODS
Throughout thisstudy, 5ml polystyrenecrystd tubes,
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with polyethylene corks were used™. Prior to use, all
tubes and corks were cleaned in 10% HCI for 24h,
thoroughly rinsed with distilled water and then driedin
adesiccatorson calcium chloride™.

Sampling

Thesamplesof Rhassoul were obtained fromlocal
herbdigsindifferent marketsin Marrakech. weandyze
three types of Rhassoul: Rhassoul 1 (elaborate

traditionally by women), Rhassoul 2 (elaborate
commercidly at factories), Rhassoul 3 (non-elaborate)

Preparation of samplesand digestion

In this part of the study, the objective was to
comparethreetypeof Rhassoul. Rhassoul samples(1g)
were oven-dried overnight at 400°C.

Weighed samplesof 0,5gweredigestedin5ml of
acid mixture (nitric acid 50 %, sulfuric and perchloric
acid 50 %) inamicrowave.

After digestion, Rhassoul samples (1 ml) weremixed
withfour volumesof distilled water.

Each freshly microwavedigested Rhassoul sample
wasdividedintothreediquots.

Analysis

Therecovered liquidswere diluted in asuitable
amount of demineralized water for trace el ement andy-
sis. Trace metal concentrations were determined by
graphitefurnace atomic absorption spectroscopy. Meta
concentrationswere expressed asmeanindividua va-
ues+ standard deviation. All statistical analysis were
doneby SPSSvergin 11.

RESULTSAND DISCUSSION

The analysis of Lead and Copper in the three
digested Rhassoul samples yielded concentrations
ranging from 0,14 pg/g to 0,49 ng/g for lead and 0,07
ng/gto 0,58 pg/g for copper as shown in TABLE 1.

TABLE 1: Resultsfor chemical analysisof Rhassoul samples.

Sample Lead  Copper
(Tracitiongiy Saborete) e 0362004 0.28:0.02
(Commgi??lélu:ali\borate) Mug/SgD 0,49+0,02 0,58+0,04

(Nﬁgﬁﬂr;@ ¥y 0145001 0,07:0.02

M: Mean. SD: Sandard deviation

Thehighest |ead and copper concentrationwasin
the Rhassoul paste with added materias (traditionally
and commercidly elaborate Rhassoul). However, the
concentration of lead and copper in non elaborate
Rhassoul samplewasgenerally low.

Rhassoul ismixed with variousherbsand products
whichareveryrichintracedementsespecidly (leed and
copper). For examplecuprousoxidethat istheinorganic
compoundwiththeformulaCu20. Itisoneof theprincipa
oxidesof copper. Thisred-coloured solidisacomponent
of someantifoulingpaints. It can bedangerousfor hedlth:
Causesirritation to skin. Symptomsinclude redness,
itching, and pain. Hair and skindiscoloration arepossible
from exposureto copper fume.

CONCLUSION

Lead and copper concentrationsreported inthenon-
elaborate samples of Rhassoul were low. However,
Rhassoul mixed with other products showed higher
concentration. Because mixing with other products
increasethe concentration of lead and copper especidly
in Rhassoul 2 (commercially elaborate). This high
concentrationinlead and copper inRhassoul 2, condtitute
ahedthrisk for thepopulation, particularly women.
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