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Abstract  

Sodium lauryl sulphate (SLS) and Saccharin (SHN) levels in 10 different toothpaste brands were determined 

spectrophotometrically. The result obtained showed significant difference in SLS and SHN concentrations in the sampled 

toothpastes. The concentration of the SLS sampled toothpastes ranged from 1.56×10
4
 ± 10.11 mg/Kg to 2.13×10

4
 ± 

10.22mg/Kg while that of the SHN  ranged from 833×10
4
 ±17.29 mg/Kg to 2.32×10

5
 ± 11.47mg/Kg. The result obtained 

from the analysis of SLS in the toothpaste samples shows that T2 also had the highest concentration of 2.13×10
4
 ±10.22 

mg/Kg while T8 had the lowest concentration of 1.56×10
4
± 10.11 mg/Kg.The concentration of SHN in the toothpastes are 

unacceptable when compare to the daily acceptable intake (ADI) established by regulatory agencies. This implies that these 

toothpastes could be a potential poison to consumers especially the vulnerable children that have the tendency for 

uncontrollable intake.  

 

Keywords: Sodium lauryl sulphate, saccharin, toothpaste, spectrophotometric determination, cancerous. 
 

Introduction 

Sodium lauryl sulphate (SLS) (C12H25SO4Na) is an anioinic 

surfactant, having a sulphate head group that is hydrophilic and 

water soluble, and the 12- carbon long chain that is hydrophilic 

and water insoluble. Surfactants are wetting agents that lower 

the surface tension of a liquid, allowing for easier spreading of a 

droplet on the surface, thus lowering interfacial tension between 

two liquids
1
. This property of SLS allows it to be used as the 

foaming agent in most toothpaste. SLS is also used as ingredient 

in household and industrial items such as shampoos, and similar 

body washes and cleaners. Surfactant such as ammonium laruryl 

sulphate has been used as corrosion inhibitor
2
. 

 

SLS though, it plays an important role in toothpastes which is a 

personal hygiene product used by individuals, its concentration 

is usually not indicated on the product. There is no guideline for 

the use of SLS in toothpaste. Studies on SLS have linked the 

substance to irritation of the skin, eyes, respiratory system if 

inhaled, organ toxicity and neurotoxicity. Others are endocrine 

disruption, eco toxicology and biochemical or cellular changes 

and possible mutation and cancer. SLS is a skin irritant that 

could damage the oral mucosa and skin
1
. SLS in mouth rinses 

can cause desquamation of oral epithelium and a burning 

sensation in humans
3
. SLS is also associated with increased 

apthous ulcers (cancer sores) due to the denaturing effects and 

irritation of the oral mucosa
4
. There is an urgent need for 

constant quality assessment of cosmetic products
5
. 

 

Saccharin (SHN) (O-benzoic sulfamide) and its salts are 

odourless, white crystalline powders having a taste of about 500 

times sweeter than cane sugar
6
 and 300 times sweeter than 

sucrose
7
. It is believed to be an important discovery, especially 

for diabetics, as it goes directly through the human digestive 

system without being digested. Saccharin is not only soluble in 

water, but its commercially available salt, used as a non-

nutritive sweetener, is freely soluble in water. Saccharin, a 

petroleum based sugar substitute is used to sweeten a multitude 

of commercial food product including soft drinks, diet food and 

alcoholic beverages, canned goods, baked goods, candies and 

personal hygiene products such as lip balm and toothpastes. 

Saccharin has the longest history of usage, and has provoked 

strong controversy over its possible carcinogenic effects
8
. 

According to various scientific research reports, saccharin 

causes tumor and bladder cancer. Cancer is a disease affecting 

multiple cell types and with different stages, treatment of it 

remains as a biggest challenge
9
. Cancer is still a major cause of 

mortality and morbidity
10

. According to the World Health 

Organization report on February 2009, breast cancer alone kills 

519,000 people worldwide annually
11

. It also causes skin 

allergic responses, toxic reaction, and particularly, it causes 

heart and gastrointestinal tract problems
12

. It is also believed to 

enhance cancer causing ability of other substances
13

. High 

levels of SLS and SHN intake, either orally or through the skin, 

are not ordinarily experienced in normal cosmetic use. 

However, cumulative effects of long – term, repeated exposures 

are of health concern. The present work is sought to investigate 

the level of SLS and SHN in locally manufactured and imported 

toothpaste. 

 

Material and Methods 

All reagents were of analytical grade and were used without 

further purification. Deionized water was used throughout the 
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experiment. Saccharin stock solution of 100 ppm was prepared 

from sodium saccharin. Working standards of 1,3,5,7 and 9 ppm 

were made by serial dilution to obtain the calibration curve. Ten 

(10) toothpaste samples of different brands were purchased from 

local retail outlet and label T1 to T10. A weighed amount of the 

samples were oven dried at 105
o
C until constant weight was 

obtained and then cool in desiccators. 1g each of the dried 

toothpastes was dissolved in a 100 ml plastic container using 

deionized water and left to stand for 24 hour. It was then shaken 

and centrifuged. The supernatant of each sample was collected 

and its saccharin content was determined using Jenway UV- 

Spectrophotometer at 427nm after coupling with Diazotized 4-

Nitroaniline
14

.  

 

The samples for the SLS determination were treated similarly. 

The supernatant of each of the solution obtained were collected 

and its SLS content was determined spectrophotometrically at 

467nm. SLS concentration in the range of 1ppm to 9ppm for 

which a fluorescent yellow colour layer was obtained were used 

to obtain the calibration curve
15

. 

 

Results and Discussion 

The concentration of SHN and SLS as determined in each of the 

sampled toothpaste is as shown in table 1.  

 

Table-1 

SHN and SLS concentration in different toothpaste brands 

Sample ID Type 
SHN ×10

5
 

(mg/Kg) 

SLS ×10
4 
 

(mg/Kg) 

T1 Local 0.83 ±17.29 1.64 ± 12.05 

T2 Foreign 2.32 ±11.47 2.13 ± 10.22 

T3 Local 1.48 ±13.74 1.81 ± 12,30 

T4 Local 1.53 ±12.01 1.67 ±11.11 

T5 Foreign 1.63 ±12.57 1.90 ± 11.51 

T6 Foreign 1.55 ±12.35 1.78 ± 10.31 

T7 Local 1.65 ±12.39 1.79 ± 15.67 

T8 Local 1.66 ±12.39 1.56 ±10.11 

T9 Local 1.59 ±12.47 1.86 ± 12.00 

T10 Foreign 1.58 ±12.19 1.79 ± 12.51 

FDA/WHO 00 5mg/Kg/b.wt 00 

 

The results obtained showed that, SHN concentration in the 

sampled toothpastes, ranged from 8.33×10
4
 ± 17.29mg/Kg to 

2.32×10
5
 ± 11.47 mg/Kg. T1 had the lowest SHN concentration 

while T2 had the highest SHN concentration (table-1). 

According to European Commission (EC) regulations, the 

allowable saccharin, sodium saccharin or calcium saccharin in 

non-alcoholic drinks is 80–100 mg/Kg, in desserts and similar 

products (100 mg/Kg), in confectionery (80–1200 mg/Kg) and 

in vitamins and dietary preparations (1200 mg/Kg)
16

. Saccharin, 

are appetizing substance added to animal feedstuffs
17,18

.  

 

Saccharin is currently approved as dietary food additive in the 

United States. The food additives saccharin, ammonium 

saccharin, calcium saccharin and sodium saccharin  are 

authorized for use as sweetening agents only in special dietary 

foods, such as beverages and fruit juices ( not to exceed 12 mg 

of the additive, calculated as saccharin, per fluid ounce),  as a 

sugar substitute for cooking or table use, in amounts not to 

exceed 20 mg of the additive and  in processed foods, in 

amounts not to exceed 30 mg of the additive
19

. SHN therefore 

find use in a wide variety of consumable products including 

toothpaste. Toothpaste is however of concern because of 

children uncontrollable intake. The level of SHN in the studied 

samples are high and therefore called for urgent attention. 

 

According to the Food and Drug Administration (FDA), the 

acceptable daily in-take (ADI) for SHN is 5 mg/Kg of body 

weight, meaning that a child weighing about 10 Kg will have a 

calculated ADI of about 50 mg/Kg. 80% of the samples have 

SHN level in the range of 1.48×10
5
 to 1.65×10

5
 mg/Kg.  

 

The Scientific Committee for Food of the European 

Commission (EC) increased the ADI for SHN from 2.5 mg/Kg 

bw to 5 mg/Kg bw
20

; however, intake of SHN by children 

should be minimized, and use of SHN in infant foods is 

prohibited
21, 22

. 

 

The Joint FAO/WHO Expert Committee on Food Additives 

approved a group ADI of 5 mg/Kg bw for saccharin, singly or in 

combination
23

. In 1977, it had changed the unconditional ADI 

for humans of 5 mg/Kg bw established for saccharin and its 

potassium and calcium salts to a temporary ADI of 2.5 mg/Kg 

bw
24

. 

 

Generally, the concentrations of SHN and SLS for both 

imported and locally produced toothpaste average 1.58×10
5
 

mg/Kg and 1.79×10
4
 mg/Kg respectively.  The concentrations 

of SHN and SLS in T2 are however, exceptionally high 

compared to the average values for the sampled toothpaste as 

shown in table 1.  

 

The concentration of SLS in the sampled toothpaste ranged 

from 1.56×10
4
± 10.11 mg/Kg to 2.13×10

4
 ±10.22 mg/kg (table 

1). Although, there is currently no ADI for SLS in toothpaste, 

many environmental and health regulatory authorities have 

fixed stringent limits for anionic detergents as standard. The 

stipulated guideline for SLS in drinking water is 0.5 mg/L and 

relaxable up to 1.0 mg/L for other purposes
25

.  The result 

obtained from the analysis of SLS in the toothpaste samples 

shows that T2 also had the highest concentration of 2.13×10
4
 

±10.22 mg/Kg while T8 had the lowest concentration of 

1.56×10
4
± 10.11 mg/Kg. High levels of SLS intake (orally) are 

hardly experienced in normal toothpaste use, but because it is 

water soluble and the mouth tissues are soft and readily absorb 

it. This therefore can accumulate in the body, and the effects of 

prolong exposures become a real concern. Swallowing SLS 

leads to nausea and diarrhea
26

, hence one must be careful not to 

swallow much of toothpaste if it contains SLS. 
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Conclusion 

The results obtained from these studies show a significant 

variation in the concentration of SHN and SLS in the sampled 

toothpastes. The concentration of SHN in the toothpastes are 

unacceptable when compare to the daily acceptable intake 

(ADI) established by regulatory agencies such as FDA, FAO 

and WHO for an individual. This implies that these toothpastes 

with such a high concentration of SLS and SHN could be a 

potential poison to consumers especially the vulnerable children 

that have the tendency for uncontrollable intake. This can lead 

to any of the side effects associated these substances. The 

concentrations of SLS in the toothpastes were also very high. It 

is unfortunate that manufacturer hardly indicates its 

concentration on the label and that there is no guideline for the 

substance. There is therefore the need to be cautious with the 

usage to avoid the health problem associated with the substance.  

 

References 

1. Barnes G.T. and Gentle I.R., Interfacial Science, Oxford 

University Press Oxford (2005) 

2.  Kumar H. and Sunita., ADS, ALS, AHDS and ADDBS 

Surfactants as Corrosion Inhibitors for Carbon Steel in 

acidic Solution, Res.J.Chem.Sci. 2(7), 1-6 (2012)  

3. Babich H. and Babich I.P., Sodium lauryl sulphate and 

triclosan, invitro cytotoxicity studies with gingival cells, 

Toxicol. Lett., 91 (3), 189-196(1997)   

4. Herlofson B.B. and Barkvoll P., Sodium lauryl sulphate and 

recurrent aphthous ulcers: A prelimnary study, Acta. 

Odontol. Scand., 257-259 (1994) 

5. Kumar S., Singh J., Das S. and Garg M., AAS Estimation 

of Heavy Metals and Trace elements in Indian Herbal 

Cosmetic Preparations, Res.J.Chem.Sci., 2(3), 46-51 (2012) 

6. Parfitt K. and Martin D., The  complete drug reference, 32
nd

 

ed, World color Books Services, Tounton, Massachusetts, 

1353 (1999)   

7. Koutojiam P., Sugar substitutes. A publication of the House 

Committee on Health Care, 3(2), 5 (2005) 

8. Zhu Y. Guo Y. and Ye M., Separation and simultaneous 

determination of four artificial sweeteners in food and 

beverages by ion chromatography, J. Chromatogr., 1085, 

143-146 (2005) 

9. Joseph B. and Nair V. M., OncmiRs: Small Noncoding 

RNA with Multifaceted Role in Cancer, Res.J.Recent Sci.  

1(11), 70-76 (2012)  

10. Alagammal M.  Paulpriya K. and Mohan V.R., Anticancer 

activity of Ethanol extract of Polygala javana DC whole 

Plant against Dalton Ascites Lymphoma, Res. J. Recent 

Sci., 2(2), 18-22 (2013)  

11. Mojtaba K.,  Azim A., Mohsen C. and Sepideh T., The 

effect of Nanoliposomal and PE Gylated Nanolipo somal 

Forms of 6-Gingerol on Breast Cancer Cells, Res. J. Recent 

Sci. 2(5), 29-33 (2013)  

12. World Health Organisation, Toxicological evaluation of 

some food colors, enzymes, flavours, enhancers, thickening 

agents and certain other additives. WHO Food Additives, 6, 

13 (1995) 

13. Masuma J. Najma I. Sarfraz A. and Iftikhar A., Estimation 

of saccharin in soda beverages, syrups, kulfies and candies,  

J. appl. Sci., 1(4), 486-488 (2001) 

14. Thaira I.Y. and Suad Y.A., Spectrophotometric 

determination of saccharine by coupling with diazotized 4-

nitroaniline, 

http://www.ijasj.net/iasj?func=fulltext&ald=40130. 

Retrived 18/09/12. (2006)  

15. Santosh K.S. Chanda V. Piyush K.P. and Ashish B., 

Reliable technique for the determination of sodium dodecyl 

sulphate by crystal violet in relation to the effects of drug-

Bhilai Region,  J. Chin. Chem. Soc.-TAIP, 56, 1250-1256 

(2008) 

16. European Commission, European Parliament and Council 

Directive of 30 June 1994 on sweeteners for use in food 

stuffs, (94/35/EC), Off. J. Euro. Com., L237, 3 (1994a) 

17. European Commission, Council Directive of 23 November 

1970 concerning additives in animal feeding stuffs, 

(70/524/EEC). Off. J. Eur. Com., L270, 1 (1970) 

18. European Commission, Amendment to the Council 

Directive of 23 November 1970 concerning additives in 

animal feeding stuffs, (70/524/EEC), Off.  J. Eur. Com., 

L297, 27 (1994b) 

19. Food and Drug Administration., Saccharin, ammonium 

saccharin, calcium saccharin, and sodium saccharin, Cod. 

Fed. Regul., 21(180.37), 422–423 (1998) 

20. International Sweeteners Association, Saccharin, Brussels 

(http://www.isabru.org/) Retrieved 13/07/12  (1998) 

21. European Commission, Commission recommendation of 29 

March 1978 to the  member  states on the use of 

saccharin as a food ingredient and for sale as such in tablet 

form to the final consumer. Off. J. Eur. Com., L103, 32 

(1978) 

22. United Nations Environmental Programme, 

Recommendations and Legal Mechanisms. Saccharin, 

Geneva. (http://irptc.unep.ch/irptc) (1998) Retrieved 

13/07/12 

23. World Health Organization, Evaluation of Certain Food 

Additives and Contaminants.  WHO Technical Report 

Series, Geneva 837, 17–19, 46 (1993) 



Research Journal of Chemical Sciences ___________________________________________________________ ISSN 2231-606X 

Vol. 4(6), 58-61, June (2014) Res. J. Chem. Sci. 

   

International Science Congress Association  61 

24. World Health Organization, Evaluation of Certain Food 

Additive. WHO Technical Report Series,  Geneva, 

617, 24–26 (1978) 

25. Rao C.S., Environmental pollution control engineering, 

Wiley Eastern ltd; New Delhi 301 (1995) 

26. Herlofson B.B. and Barkvoll P., Oral mucosal 

desquamation of pre and post menoposal women, J. Clin. 

Periodontol., 23, 567-571 (1996) 

 

 


