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Abstract

In this research, twenty brands of soaps from iffe companies were analyzed
based on their soap characterization and four rdifte heavy metal content of
mercury (Hg), lead (Pd), chromium (Cr), and cadmiy@d) using Atomic
Adsorption Spectrophotometer. The aim was to fintibthe soaps contained any of
these heavy metals and if so, what quantity anghat quantities is acceptable for
health purposes. Out of the twenty different scapeyzed (labeled A - T), mercury
was present in all the soaps which were above tiedard permissible limit of
0.2mg/l, cadmium and lead was only present in sasfabeled J, M, Nr and P in a
very little amount but lead was highly detectedsample S which was above the
permissible limit of 0.1mg/l and 1.0mg/l respechivéVhile chromium was detected
only in sample P in a very little amount below ttandard limit of 0.1mg/l. From the
statistical analysis of the multiple comparisonkwated, the significant difference
between the standard and the sample, shows thalesaimK, J and F have the least
significant difference while samples P, O, R, H &dhave the highest significant
difference. These results makes samples |, K, F@rte best quality out of the
twenty samples analyzed.

1. Introduction

The main anthropogenic sources of heavy metalshaoeigh industrial processes
like mining, foundries, smelters, combustion of sibsfuel, gasoline and waste
incinerators. Environmental exposure to high cotregion of heavy metals has been
linked with various cancers and kidney damage (G&93). The possibility of skin
allergy to contact dermatitis may increase dueht presence of heavy metals in
cosmetics. Since the heavy metals toxicity has beemplified the problem of
environmental pollution, it is necessary to knovouatbthe all possible sources of
heavy metals. Apart from these numerous consunmaugts like cosmetics, soap
and toiletries have been reported as a sourceavfyrexposure to human being (Amit
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et al, 2010). There is a growing concern about the . . .

physiological and behavioral effects of environragtace  2-2- Determination of Moisture Content
metals in human population. The toxicity of expesto
high levels of these heavy metals is well knowndutajor

concern today is the possibility that continual @ure t0 55064 on the moisture analyzer and the analyzertaveed
relatively low levels may entail adverse healtheef$ , ,.4er to zero the weight of the aluminium foDne

(Bergback et al, 1992). Heavy metals are dangeroy$ygram of the shredded soap sample was pouredtbeto
because they tend to bioaccumulate. Lead for iostan . jisiure analyzer, then covered by the foil. Theistuoe

impairs the renal, homopoietic and nervous systeith A analyzer was allowed to take and display the regdiof
report of various surveys suggest that lead (Plepsially e moisture contents (Haut, 2009).
related to deficiency in cognitive functioning (Kaol 2004). ’

Concentration of lead and cadmium were estimateth fr 2.3. Heavy Metal Determination

samples of most popular brands of cosmetics, lka&ps . . ,
facial cream, shampoos, shaving cream. The relsaited A Fs 240 Varian Atomic Absorption Spectrophotometer

highest concentration of lead in soap samples (&mal, Was used for the heavy metal analysis. The heavgplme
2010). Ladizinski et al (2011), reported a widesgrese of analysed were Lead (Pb), Cadmium (Cd), Chromiun, (Cr
toxic skin lightening compounds. The presence dimam ~ andMercury (Hg). The method used was accordingiéo t
has also been reported in various lipsticks (Antitak United Stgt_es Environmental Protection Agency Mdtho
2010). High level of mercury was detected in somd831 Revision E (EPA, 2002; EPA,2001; Oyelakinal.,

cosmetics recently studied (Ekpunobi et al, 201d)this 2010).
research, twenty brands of soaps from differentpamies 1000ppm of each of the metals was prepared andassed

were analyzed based on their soap characterizatidriour ~Standard solutions. Sixty five (65)ml of concertthicid
different heavy metal content of mercury (Hg), i), (HNOs) and 20ml of concentrated sulphuric acid$%By)

chromium(Cr),and cadmium(Cd) using Atomic Adsorptio Wa&s mixed (aqua regia). Two (2)grams each of thedsfed
Spectrophotometer. soap samples was digested by pouring into a roottdr

flask followed by addition of 20ml of the acid mixe. The

; round bottom flask was corked and heated on a laté p

2, Materials and Methods inside a fume cupboard until solution becomes cléhe

2.1. Sampling Method digest was diluted with 250ml of distill water,téited and

100ml of the filtered solution was then used far &tomic

Sampling of the twenty(20) soap samples were dgne Absorption Spectrophotometer (AAS). The resultsriiie

random purchase of the samples from cosmetics shioghs AAS was read and recorded.

supermarkets in Awka, Anambra State of Nigeria. The oL )

samples were grouped into two as follows; 2.4. Statistical Analysis

MB35 Halogen analyzer was used to determine the
moisture contents of the soap samples. Aluminiuinvwas

| Medicated soaps Statistical anglysis of _th(_a. multiplle comparisonsswa
Sample A Crusader calculated showing the significant d|ffere.nce betwehe
Sample B Tura standard and the sample at the 95% Confidencevhiter
Sample C Septol
Sample D Mekako 3. Results and Discussion
Sample E Eden .

Il Skin lightening soaps 3.1. Moisture Content Result
Sample F Valderma The result of the moisture content determinatiors wa
Sample G Nivea recorded in Table 1. The results were compared thi¢h
Sample H Idole International Standard Organisation (ISO) standard.
Sample | Irish spring From the result, the % moisture content indicated the
Sample J Dove medicated and skin lightening soap categories aedlfalls
Sample K Pears _ are in the range 5-20 which is below the maximum
Sample L Fair and white permissible limit of 30mg/l. The result also showtt
Sample M Rhome sample B has the highest percentage (%) moistuntemof
Sample N Fashion fair 25% followed by sample, 20%, samples O and P, 1&¢h,e
Sample O Secret transparent cCOmplex samples D, E, F, I, J, M, N, R, S,10% each and 8érfor
Sample P Olay samples A, C, H, K, L, Q, and T. The moisture cohte
Sample Q Extract papaya enables the manufacturer to easily bind and stémpsoap
Sample R Classic white while those with low moisture hardly wear in wab@cause
Sample S Fair lady of its little physical hardness in hydrating water.
Sample T Bioclair
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Table 1. Results of the moisture content determination SIN Sample M oisture content Value (%)
SIN Sample Moistur e content Value (%) e h —
15 O 15
1 A 5
16 P 15
2 B 25
17 Q 5
3 © 5
18 R 10
4 D 10
19 S 10
5 E 10
20 T 5
6 F 10 ISO 30
7 G 20
8 H 5
9 | 10 3.2. Heavy Metal Result
10 J 10 . .
1 K 5 In Table 2 is shown the results of the concentnatiof
12 L 5 the various heavy metals analysed from the samples.
13 M 10
Table 2. Results of the concentrations of lead (Pb), Cadmium (Cd),Chromium (Cr), and Mercury (Hg) in various samples studied.
SIN Sample Type Sample Conc. L ead mg/I Conc. Cadmium mg/I Conc. Chromium mg/l  Conc. Mercury mg/|
1 Medicated A 0.000 0.000 0.000 0.500
2 " B 0.000 0.000 0.000 0.500
3 C 0.000 0.000 0.000 0.500
4 D 0.000 0.000 0.000 0.500
5 " E 0.000 0.000 0.000 0.400
6 Skin Lightening F 0.000 0.000 0.000 0.300
7 " G 0.000 0.000 0.000 0.700
8 H 0.000 0.000 0.000 0.600
9 | 0.000 0.000 0.000 0.500
10 J 0.000 0.000 0.000 0.400
11 K 0.000 0.000 0.000 0.400
12 L 0.000 0.000 0.000 0.400
13 M 0.500 0.083 0.000 0.600
14 N 1.370 0.016 0.000 0.500
15 O 0.000 0.000 0.000 0.600
16 P 0.150 0.144 0.046 0.600
17 Q 0.000 0.000 0.000 0.500
18 R 0.060 0.000 0.000 0.500
19 S 7.390 0.000 0.000 0.500
20 T 0.000 0.000 0.000 0.600
ISO 1.000 0.100 0.100 0.200

The analysis also revealed that there was also sorabove the limit in a very small amount so tends toobe
detectable trace of lead only in skin lighteningg®which  very harmful but can bio-accumulate in long terne w$
implies that the medicated soaps analyzed wereffoee  the soap. Sample G, a skin whitening soap habitieest
lead. concentration of mercury (0.70), Followed by Idddome,

Lead were detected in appreciable amount in samplesSecret, Olay, and Bioclair (0.60mg/l) each, whileess are
(0.1mg/l); M (0.3mg/l), P (0.13mg/l) and N (0.13thg/ between 0.50-0.30mg/l. The level of mercury conegitn
which are within the standard permissible limitlo@mg/l regulated in Nigeria requires that soaps carry ltabe
but it was highly detected in S (7.39mg/l) whichfés indicating their contents. Of all the soap analysedly
greater than the permissible limit of 1.0mg/l aedds to be Samples A and D indicated the presence of mercary o
more dangerous to the health. The presence of ilead their labels.
cosmetics has been also reported and thus , thep&am According to a study carried out on the use of skin
Union (EU) law for cosmetics banned lead and leatightening soap, (Lightening soap in Kenya) in whgome
compounds in cosmetics since 1976 (Amtital, 2010)). toilet soaps, and hair of some users were analyaed
Chromium were also detected in appreciable traceuatm mercury. There was no elevated level of mercuryvyab
in sample P, a skin lightening soap (0.046mg/l)clhis  10ppm) found in the hair of people who used so&ps t
below the standard of maximum permissible limit ofcontained 5.3x1&% Hgl, which correspond to 2.3x1
0.1mg/l. This simply means that there will be nact of of total mercury content and below 10ppm total rmgyc
chromium toxic heavy metal since chromium appeara i level according to the researchers, it can be tasethe
very low concentration in P and absent in otheedrium  upper limit of normal hair mercuryasazumi et. al., 2001;
was only detected in very minute amount in samples Oyelakinet al., 2010). This implies that the user of the soap
(0.083mg/l), N (0.016mg/l), and P (0.144mg/l). Whic containing mercury below 5.3x®% might not experience
were quite below the permissible limit of 0.1mgltl is short term health problems associated with the afse
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mercury (Oyelakiret al., 2010). Relating these findings to maintain a fair skin colour. The half-life of mergun the
this project, where the highest level of mercurys@ap is body is large thus, over a long period of timey¢heill be
found to be 7.0x18% which is far above 2.3x19. It is accumulation in the body of users.

then logical to conclude that these soaps areyliteebause
some serious health problems. These soaps wouldsinp

mercury related problems however on the short t&smn,  the myltiple comparisons were statistically carmed at
would not be considered safe especially for indigidvho 9504 confidence Interval. In Table 3 is shown theuteof

use them for skin whitening purposes. This is e88Y he gtatistical analysis of multiple comparisons.
understand since such person must continue tohese to

3.3. Statistical Analysis Result

Table 3. Satistical analysis of multiple comparisons at 95% Confidence Interval

ParametersL SD Multiple Comparisons 95% Confidence I nterval
Control Samples Mean Difference Sd. Sig. L ower Upper
(X) (Y) (X-Y) Error Diff. Bound Bound
Control A 4.20000 4.16026 0.318 -4.1844 12.5844
B 4.06340 3.70136 0.278 -3.3962 11.5230
C 4.18000 4.16026 0.321 -4.2044 12.5644
D 3.18000 3.70136 0.395 -4.2796 10.6396
E 3.88280 3.70136 0.300 -3.5768 11.3424
F 2.70200 3.70136 0.469 -4.7576 10.1616
G 3.00920 3.70136 0.421 -4.4504 10.4688
H 5.18000 3.70136 0.169 -2.2796 12.6396
I 1.18000 4.16026 0.779 -7.2044 9.5644
J 4.18000 4.16026 0.321 -4.2044 12.5644
K 2.14000 4.16026 0.610 -6.2444 10.5244
L 5.16000 4.16026 0.221 -3.2244 13.5444
M 5.18000 4.16026 0.220 -3.2044 13.5644
N 4.18000 4.16026 0.321 -4.2044 12.5644
O 5.20000 4.16026 0.218 -3.1844 13.5844
P 5.20000 4.16026 0.218 -3.1844 13.5844
Q 4.16800 4.70136 0.266 -3.2916 11.6276
R 5.20000 3.70136 0.167 -2.2596 12.6596
S 5.16000 3.70136 0.170 -2.2996 12.6196
T 4.16800 3.70136 0.266 -3.2916 11.6276

From the statistical analysis of the multiple congns  affect living organisms and cause destabilizationthe
calculated, the significant difference between dlendard health. World Health Organization (WHO) and The
and the sample, shows that samples |, K, F andw@ thee  Environmental Protection Agency (EPA) should impésrn
least significant difference while samples P, OHRand S a law guiding the control of exposure in variousafso
have the highest significant difference. Theseltesnakes industry. National Agency for Food and Drugs
samples |, K, F and G the best quality out of twerity = Administration Control (NAFDAC) should as well peat

samples analyzed. the public health by checking the amounts of damger
heavy metals in soaps and regulate a standartidar.t
4. Conclusion Soap manufacturing industries in Nigeria are resglio

improve in the area of purification of raw matesiaised in
The soap samples studied showed relatively highl lefr  making soaps or avoid completely the usage of aatgerials
mercury concentration. It showed that many of thehat contains the dangerous heavy metals during soa
manufacturers have failed to comply with the regoles  production. People using skin lightening soaps khbelp
and the enforcement agencies would need to pe#inaip themselves to stop it because those soaps redede th
actions as to protect the consumers because itbkas melanin production thereby expose the body to tidas
identified that the long run effect of the use ols soaps diseases. It would appear that exposure to elevewets of
has the capacity to affect the health of consumerwith  carcinogenic metals in the environment can indaceer in
greater social cost for Government in terms of theal a small number of the most susceptible individisisagu,
service provision. Soaps which contain mercury \Wwelo 1988)
0.5mg/I might not experience short term health [ois
associated with the use of mercury. Therefore sasnhlJ, References
Fand K have the best quality when compared to other
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