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Abstract 
This study aims to investigate the content of lead in most frequently used brands of cosmetics products in 

Morocco.100 samples of kohl (kohl powder, galena, eye pencils and paste) were selected taken from large 

cosmetic stores in Morocco. And lead of them is analyzed using a Fast Sequential Atomic Absorption 

Spectrometer (SAAFS 240).The results showed that the concentrations of lead in kohl samples were within the 

range of 0.01mg/g and 973.8 mg/g. There were significant differences between the averages of lead content in 

different brands of the kohl samples. Thus the continuous use of these cosmetics can increase the absorption of 

heavy metals especially lead into the human body. 
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Introduction 
Lead (Pb), one of the oldest known metals, it is a pervasive and persistent environmental occupational toxic 

metal, and lead poisoning remains a health threat [1].It is not biodegradable and therefore persists in the 

environment for long periods, its accumulation in the environment can affect the human health [2]. Because it is a 

naturally occurring element in the earth’s crust, lead is widely distributed through the environment, it can also 

affects the overall quality of the water [3]. Lead exposure mainly arises from contact with Pb based paint in 

home, fertilizers, cosmetics, automobiles, disposable batteries, etc., especially in developing countries [4]. 

Lead affects virtually every system in the body [5], several lines of evidence implicate that lead exposure causes 

many pathological incidence including cardiac [6], hepatic [7], behavioural [8], immunological [10], renal [11], 

and haematological [12]. More than 90% of the lead body burden is localized in bone with an average half-life of 

more than 20 years [13]. Bone releases lead during periods of increased bone turnover in women’s lives, such as 

pregnancy, lactation, and menopause [14-15-16]. It is well established that lead can cross the placenta during the 

pregnancy and has been associated with intrauterine foetal death, premature delivery and low birth weight [17]. 

There are numerous reports and research papers on the other potentials sources for lead exposure that are hidden 

and need to be addressed, these include ethnic folk remedies and cosmetics, pottery, toys, and certain imported 

candies and spices [5-18-19-20-21-22-23],Eye cosmetics could be another source of heavy metals exposure [24-

25-26]. 

The use of leaded eye powder (surma or kohl) has been associated with elevated blood lead levels in children and 

women [27]. The FDA defined the kohl as a color additive and there is no regulation permitting its use in a 

cosmetic or in any FDA regulated products [28].   

The use of kohl as eyeliner is a popular practice in the Middle East, Asia and Africa. The use of kohl for medical 

and cosmetic purposes can be traced back over many centuries. Medicinally, it is used to stop bleeding and after 

circumcision for hygienic measures. All ethnic communities and people belonging to different religions use kohl 

in these areas of the world [29].  
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In Morocco, the use of kohl as a traditional eye cosmetic is very common especially between women, children 

and babies. Some mothers applied kohl to their infants soon after birth, and they blackened the baby’s eyes 

dabbed kohl on their umbilical cord. Some others did this to strengthen the child’s eyes and to prevent the child 

from being attacked by the evil eye [30]. There are several studies around the world that were interested in the 

khol and its lead content [29-30-33].In Morocco, there is insufficient data regarding lead content in cosmetics 

particularly in the traditional khol, the only available study is that of Lekouch which was conducted in 2001 on a 

few samples of kohl collected at the city of Marrakech [20]. Our study included a number of fairly representative 

samples which involved 23 Moroccan cities, this marks the uniqueness and originality of this research. 

In the present study, we investigate lead content in different brands of kohl samples which were collected from 

various stores in Moroccan markets in order to detect the presence of lead. 

 

2. Materials and methods 
2.1. Sample collection 

The sampling methodology for kohl is called representative random sample (Center of expertise in 

environmental analysis of Quebec Centre) [31], it is used when a substance is distributed homogeneously in an 

environment or a species. Sampling at a point allows obtaining a representative result, for this reason,a thorough 

survey of markets in different regions was made in order to collect samples of all types of kohl available in 

Morocco. In total, 100 samples of kohl (67 powder samples), eye pencils (8 samples), kohl in paste (8samples), 

and 17 samples of natural unprocessed form of galena were investigated in this study. They were purchased from 

local herbalist, ethnic shops in addition to local homemade tribal preparations; kohl in Morocco mainly originates 

from commercial manufactures from Saudi Arabia, India, and Pakistan.All samples were conserved in a 

polyethylene plastic bag at room temperature. A part of kohl sellers in morocco claimed that the prepare kohl 

themselves, and most of kohl is sold without proper labels and packing. Different colors are used (black, silver, 

white, pink, brown) and different textures (powder, paste, eye pencil). It was also available in natural 

unprocessed form as pieces of galena or lead sulfide (PBS).There is no selection criterion as to the provenance or 

texture. Selection of sample is based on their availability in stores at the time of study, most of the tested products 

were either un-labeled or inadequately labeled. 

 

2.2. Sample treatment 

Weighed kohl samples (0.1g) was placed into a Teflon vessel and reacted with 1ml of regia water (hydrochloric 

acid and nitric acid 1:3 (v/v)) and 6ml fluoridrique acid, left at room temperature for 1h then placed in the bath 

sand at 120°c for 3h or in a microwave). After digestion the sample was allowed to  cool to room  temperature, 

furthermore,after adding 7g of boric acid, the sample solution were placed at room temperature for another hour 

The clear supernatant was  transferred to polypropylene tubes and diluted to 50 ml with bidistilled water[32]. 

Lead content in the eye cosmetic products was reported as milligram per gram (mg/g) on the basis of wet weight. 

Statistical analysis (SPSS-19, one-way ANOVA) was conducted to determine the relation of lead concentration 

among the different textures of kohl. The p value of 0.05was considered as significant. 

 

2.3. Apparatus 

Lead analysis was performed using a flame Atomic Absorption Spectrometer type AA240-FS with a hallow 

cathode lamp, the optimized heating programs followed for the analysis of lead were that described by the 

instrument manufacturer.Calibration lead standards were prepared each day using a manual standard addition 

procedure where lipstick or eye shadow samples were divided into six equal portions. Known amounts of 

aqueous lead solutions were added to these to give final concentrations in the range of 0.25–4.0 ppm. There was a 

good linear relationbetween absorbance and standard concentration of lead. Linearity was evaluated by 

calculating the linear correlation coefficients (r) for 7 runs of kohl, which was 0.999 ± 0.0001. 

Detection limits, calculated following the recommendation of International Atomic Energy Association were 1.0 

pg/g for lead[32] and the recovery rate for all solutions was checked between 75 and 80 %. 

 

2.4. Quality control 

The certified reference material IAEA- MESL-2013 -02 PT/TM sample from the IAEA for quality control and 

proficiency test was used for the purpose of method validation, the certified values are 35.5 ± 1mg/kg, and the 

result obtained using the analytical procedure was 35.3 ±0,5 mg/kg. 
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3. Results and discussion 
3.1 Results 

The samples analyzed showed that lead was detected in all brands of kohl with varying concentration of lead 

(table1). 

 

Table 1: Concentration of lead in different textures of kohl samples 

 

 

 

 

 

 

 

 

 

 

 

As seen in table 1, the concentration of lead was within the range of 0.01mg/g - 973.8 mg/g. Very high levels of 

lead were observed in galena samples and kohl in powder that is ordinary composed of galena (PBS) with an 

average of 440.42mg/g. The content range of lead in the galena samples was higher than that of the other 

textures. The statistical analysis shows that there was a significant difference between the average of lead content 

in different textures of kohl samples (p<0.04). The table 2 illustrates the lead content in different colors of studied 

kohl samples, it shows that kohl in powder with a black color had the highest lead level (750 mg/g), the lowest 

lead concentration is obtained in kohl in paste with black color (0.01mg/g). There was any significant difference 

between lead content in all colors (p=0.06). 

 

 

Table 2: Concentration of lead in different colors of Kohl products 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The table 3 illustrates the concentration range of lead in different textures of kohl samples, it shows that all eye 

pencils had a concentration range within 0- 100 mg/g, which corresponds to 8% of the entire sample. 

In the 8 samples of paste, 7 samples of them had also the same concentration range (0-100 mg/g). We can 

conclude that these two textures had the lowest lead levels in comparison with the texture in powder and galena 

which contained a concentration range exceeding 500 mg/g. The figure 1illustrates clearly the frequency of lead 

content according to each texture. 

Texture Number Min in 

mg/g 

Max in 

mg/g 

St.dev.in 

mg/g 

Average in 

mg/g 

Powder 67 0.31 750.00 177.39 165.26 

Galena 17 50.33 973.80 286.10 422.68 

Paste 8 0.01 134.58 47.44 17.16 

Eye pencil 8 0.09 0.53 0.15 0.30 

All 100 0.01 973.80 220.30 180.13 

Texture/color Number Min in  

mg/g 

 

Max in 

mg/g 

St.dev. in 

mg/g 

Average in 

mg/g 

Powder 

  Black 

  Silver 

 

38 

29 

 

0.69 

0.31 

 

750 

568 

 

     194.61 

     150.00 

 

 

178.20 

146.77 

Galena 

  Silver 

 

17 

 

      

50.33 

 

973.80 

 

     264.45 

 

440.42 

Paste 

  Black 

  Others 

 

    5 

    3 

 

0.01 

0.62 

 

134.52 

    0.74 

 

60.11 

  0.66 

 

27.05 

  0.68 

Eye pencil 

  Black 

  Others 

 

    5 

    3 

 

0.28 

0.09 

 

    0.53 

    0.24 

 

 0.10 

 0.08 

 

0.39 

0.14 

All 100 0.01       973.80      220.30  180.13 
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Table 3: the concentration range of lead in different textures of kohl samples 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1: Distribution frequency of lead concentration range according to texture 

 

Table 4 summarizes the concentration range content in different studied brands of kohl samples, as shown 18% 

and 32% of the galena and powder, respectively, had a lead levels more than 100 mg/g. Branded kohl samples 

obtained from different regions of Morocco were classed in two different groups: those containing low lead level, 

and those with high level. 

 

Table4: Concentration range of lead (mg/g) in the different brands 

 

 

 

 

 

 

 

 

 

 

 

Unbranded samples represents 67% of all samples, 40.3% of them had a lead content within the range 0-

100mg/g, 13.4% contained lead between 100 and 200mg/g, 34.3% within 200 and 500mg/g and 12% had a lead 

levels more than 500mg/g. While 33% were branded,23% of them have a lead concentration ranged with 0-
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(mg/g) 

 

Frequency percent (%) 

 

Powder Galena Paste Eye pencil total 

0-100 34 1 7 8 50 

100-200 13 3 1 0 17 

200-500 16 10 0 0 26 

500 et + 4 3 0 0 7 

Total 67 17 8 8 100 

 

range in 

mg/g 

Frequency percent (%) 

 

Unbranded Kohl 

Achifaayne 

Hashmi kajal 

 

Others Total 

0-100 27 5 4 14 50 

100-200 9 2 1 5 17 

200-500 23 0 0 2 25 

500 et + 8 0 0 0 8 

Total 67 7 5 21 100 
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100mg/g, 8%have a lead content ranged with 100-200mg/g, and 2% have a lead concentration between 200-

500mg/g (figure2). Based on these finding, it may be concluded the first group (unbranded) seemed to be 

prepared mainly from a lead ore. The minimum of lead concentrations were detected in samples of kohl in paste 

with a value of 0.01mg/g, the observed traces of lead could be due to the contamination or intentional mixing up 

of other materials. Generally, lead content in branded samples is lower than the unbranded samples (p<0.02).It 

seems that most of unbranded kohl that were over the counter (OTC) contains, in most cases, significant 

proportions of galena. Especially those prepared in home by women when no control is applied and the rules of 

cleanliness and packaging are poorly respected. Indeed, the majority of samples included in this study are 

improperly packaged or unpackaged. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                          Figure2: Distribution frequency of lead concentration range according tobrand 

 

The results of the present study showed that lead was detected in all studied brands of khol samples with a 

varying concentration. These results shows that lead content are significantly higher than that reported in the 

study of Lekouch (up to 89%) [20] and Al Ashban that obtained 52.4 % of lead [29]. However, our results are 

consistent with those of Catherine S (up to 95%) [30].In morocco there is no regulation relating to the lead 

content in cosmetics particularly in traditional kohl, our data were compared with the similar studies and the 

international standards available in literature. The lead content was generally higher in the unbranded samples 

which are prepared mainly from a lead ore, local kohl are particularly charged with the lead, especially the 

homemade form of kohl, wheras the concentration of lead was higher than the other form made by an artificial 

way or imported from others countries such as India and Pakistan. However, this type of khol is the most 

available in Moroccan markets for their accessibility and low price, exposing the regular users of this product to 

chronic lead poisoning. It has been shown that the blood analysis of regular kohl users revealed a high lead 

concentration and relatively low hemoglobin levels [29]. 

In Europe, lead and its compounds are specifically listed as prohibited ingredients in cosmetic [34].Whereas, all 

samples investigated in the current study contained lead in their composition even trace concentration, indeed the 

analysed kohl samples are not in accordance with law, and they are clearly identified as a source of lead 

exposure. Our findings are supported by earlier studies where kohl was reported to contain high levels of lead, 

causing serious health hazard and death [35-36]. 

The Food and Drug Administration (FDA), has set a limit for the content of lead that is considered to be safe in 

colour additives which is typically between 10 and 20 ppm[37], and Canada use a limit of 10 ppm that is 

considered to be safe for the consumers [38]. World Health Organization (WHO) in 2006, has estimated that the 
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level of tolerable weekly intake of lead from all sources is 25µg / kg, the acceptable daily intake (ADI) 

corresponding to a 70 kg adult is 250 µg per day.  

Applying on the eye kohl 10-50 mg (about 5.7 mg Pb / 100 mg kohl) per day, it would file thus about 2850µg of 

lead, which exceeds the ADI[39]. A reconsideration of health risk is necessary to this cosmetic. Therefore all the 

samples investigated in this study are not consistent with international standards, so they are a source of lead 

exposure especially for pregnant women and young children because lead can easily cross the placenta and 

produce congenital lead poisoning [40]. The way in which Moroccan women use the kohl by coating the 

miroued that is a traditional instrument for kohl application 3 at 4 times a week may also increase the risk for 

lead toxicity [20]. The continuous use of this cosmetic could have adverse effects on the ocular system [41], 

finally the health authorities must informed the population from the potential dangers of prolonged use of this 

traditional eye cosmetic and promote the use of lead-free kohl in order to ensure less lead exposure in the general 

population. 
 

 

Conclusion  
In this study, 100 samples of traditional kohl are investigated, the results shows that lead was detected in all 

samples with a lead content varied within  

0.01 mg/g and 973.8 mg/g, the concentration of lead content in all samples under study was higher than that of 

the international standards. Traditional Kohl subject of this research appears to be a substance that may be a 

source of lead exposure in Morocco, and no way of protecting the consumer from those that are hazardous. The 

continuous use of this leaded eye cosmetic may affect the health of the regular consumer especially pregnant 

women and younger children.  

 

References 
1. Hernberg S., Lead poisoning in a historical perspective. Am. J. Indus. Med. 38 (2000) 244-254.  

2. El Morhit M., Fekhaoui M., El Morhit A., Elie P. & Yahyaoui A. J. Mater. Environ. Sci. 4 (6) (2013) 893–

904. 

3. Chmaou el Fehri I., El Abidi A., Fekhaoui M., Bellaouchou A., Benakan R., El Jaoudi R., J. Mater. Environ. 

Sci. 5(3) (2014) 705-710. 

4. Rivai IF. Heavy metals in human hair related to age groups and automotive pollution levels of 

Bandarlampung city, Indonesia. Bull. Environ. Contam. Toxicol. 66 (2001)443–8. 

5. Meyer P.A., Brown M.J., Falk H., Global approach to reducing lead exposure and poisoning. Mutat. Res. 

659 (2008) 166–175. 

6. Voors A.W., Shuman M.S., Johnson W.D., Additive statistical effects of cadmium and lead on heart-related 

disease in a North Carolina autopsy series. Arch. Environ. Health. 37 (1982) 98–102. 

7. Patra R.C., Swarup D., Dwived S., Antioxidant effects of a-tocopherol, ascorbic acid and L-methionine on 

lead-induced oxidative stress to the liver, kidney and brain in rats. Toxicol. 162 (2001) 81–88. 

8. De Marco M., Halpern R., Barros H.M.T., Early behavioural effects of lead perinatal exposure in rat pups. 

Toxicology. 211(2005) 49–58. 

9. Rosenberg C.E., Fink N.E., Salibian A., Humoral immune alterations caused by lead: studies on an adult 

toad model. Acta. Toxicol. Arg. 15 (2007) 16–23. 

10. Bellinger D.C., Very low lead exposures and children’s neurodevelopment. Curr. Opin. Pediat. 20 (2008) 

172–177. 

11. Rastogi S.K., renal effects of environmental and occupational lead exposure. Ind. J. Occup. Env. Med. 12 

(2008) 103–106. 

12. Khalid G., Fartosi A.L., Effect of selenium and lead on some blood parameters of male mice. J. Dohuk. 

Univ. 11 (2008) 62–66. 

13. World Health Organization (WHO), Environmental Health Criteria 165: Inorganic Lead, Geneva: Inter. 

Programme on Chemical Safety. (1995). 

14. Gulson B.L., Mahaffey K.R., Jameson C.W., Mizon K.J., Korsch M.J., Cameron M.A., Eisman J.A., 

Mobilization of lead from the skeleton during the postnatal period is larger than during pregnancy. J. Lab. 

Clin. Med. 131 (1998) 324–329. 

15. Vahter M., Akesson A., Lidén C., Ceccatelli S., Berglund M., Gender differences in the disposition and 

toxicity of metals. Environ. Res. 104 (2007) 85–95. 



J. Mater. Environ. Sci. 7(2) (2016) 631-637                                                     Gouitaa et al. 

ISSN : 2028-2508 

CODEN: JMESCN 

 

637 

 

16. Ettinger A.S., Hu, H., Hernandez Avila M., Dietary calcium supplementation to lower blood lead levels in 

pregnancy and lactation, J. Nutr. Biochem. 18 (2007) 172–178. 

17. Papanikolaou N.C., Hatzidaki E.G., Belivanis S., Tzanakakis G.N., Tsatsakis A.M., Lead toxicity update. A 

brief review. Med. Sci. Monit. 11 (2005) 329–336. 

18. Al Saleh I., Mustafa A., Dufour L., Taylor A., Hiton R., Lead exposure in the city of Arar, Saudi Arabia. 

Arch. Environ. Health. 51 (1996) 73–82. 

19. Baer R.D., Garcia de Alba J., Leal R.M., Plascencia Campos A. R., Goslin N., Mexican use of lead in the 

treatment of empacho: community, clinic, and longitudinal patterns. Soc. Sci. Med. 47 (1998) 1263–1266. 

20. Lekouch N., Sedki A., Nejmeddine A., Gamon S., Lead and traditional Moroccan pharmacopoeia. Sci.Total. 

Environ. 280 (2001) 39–43. 

21. Centers for Disease Control (CDC) and Prevention, Childhood lead poisoning associated with tamarind 

candy and folk remedies-California. MMWR. 51 (2002) 684–686. 

22. Centers for Disease (CDC)Control and Prevention, Lead poisoning associated with ayurvedic medications-

five states.MMWR. 53(2004) 582–58. 

23. Ernst E., Heavy metals in traditional Indian remedies. Eur. J. Clin. Pharmacol. 57 (2002a) 891–896.  

24. Khassouni S., Utilisation du khôl: risque d’intoxication. Thèse de 3eme cycles. (1993) 188. 

25. Parry C., Eaton J., Kohl: a lead-hazardous eye makeup from the Third World to the First World. Environ 

Health. Perspect. 94 (1991) 121-3. 

26. Kervegant M., Glaizal M., Tichadou L., Hayek-Lanthois M., Haro L., Risque d’imprégnation par le plomb 

lors d’usage quotidien de khôl. Presse Med. 41 (2012) 203-12. 

27. Sprinkle R.V., Leaded eye cosmetics: a cultural cause of elevated lead levels in 1803children. J. Fam. 

Practice. 40 (1995) 358–362. 

28. US FDA, United States Food and Drug Authorities. Center for Food Safety and Applied Nutrition (CFSAN), 

Office of Cosmetics and Colors. Kohl, Kajal, Al-Kahl, or Surma: By Any Name, Beware of Lead Poisoning. 

(2006b). 

29. Al-AshbanR.M., Aslam M., Shah A. H., Kohl (surma): a toxic traditional eye cosmetic study in Saudi 

Arabia. Public Health. 118(2004) 292–298. 

30. Catherine Cartwright-Jones. Kohl as traditional women’s adornment in North Africa and the Middle East. 

(2005). 

31. Centre d’expertise en analyse environnementale du Québec, Guide d’échantillonnage  September (2008). 

32. IAEA/UNEP. Biological and environmental reference materials for trace elements, nuclides and micro 

contaminants. Report of a joint IAEA/UNEP collaborative study, Vienna, Austria. (1995). 

33. Sainte C., Gille S., Montout P., Droguet C., Coursimault A., Fargette B., Utilisation des khôls traditionnels, 

une source sous-estimée de saturnisme infantile — analyse élémentaire de dix-huit khôls traditionnels par 

ICP-AES et spectrométrie de fluorescence X., Toxicol. Anal. 22 (2010) 181—5. 

34. European Union (EU). Regulation (EC) No 1223/2009 of the European Parliament and of the Council of 30 

November 2009 on cosmetic products. Official J. L342. 1519 (2009) 59. 

35. Shaltout A., Yaish S.A., Fernando N., Lead encephalopathy in infants in Kuwait. A study of 20 infants with 

particular reference to clinical presentation and source of lead poisoning. Ann Trop Paediatr. 1 (1981) 209-

15. 

36. White Jr G.P., Mathias C.G., Davin J.S., Dermatitis in workers exposed to antimony in a melting process, J 

Occup Med. 35 (1993) 392-5. 

37. FDA, Food and Drug Administration. Title 21-Food and Drugs. Chapter I –Food and Drug Administration, 

Dep. of Health and Human Services. (2013). 

38. HC-SC, Health Canada-Santé Canada, Guidance on Heavy Metal Impurities in Cosmetics. (2012). 

39. Aguini S., et al., khôl: source d’exposition au plomb-détermination du taux de plomb dans 45 échantillons 

par SAAE. Toxicologie Analytique et clinique (2014).  

40. Healy M., and Aslam M., the Asian Community Medicines and Traditions. Silver Link. London. (1990). 

41. Shannon M., Severe lead poisoning in pregnancy. Ambulatory Pediatrics. 3, no.1. (2003) 37–39. 

  

 
 

(2016) ; http://www.jmaterenvironsci.com 

http://www.jmaterenvironsci.com/

