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ABSTRACT  
 
The mass production and application of chemicals in different areas of plant and animal sciences cause a serious 
contamination to the immediate environment. Sodium Dodecyl Sulfate (SDS) is also known as Sodium Lauryl Sulfate 
(SLS) and commonly used in household, kitchen and laundry uses as a detergent ingredient and others. The 
description of SDS is important because it is now entered into the molecular laboratories such as biochemical 
research involving electrophoresis. It may have some effects on the cell or tissues of plants, animals and 
microorganisms. Some of the earlier reports suggested for the further research in SDS with higher plants. The 
higher plants may supply an important hereditary test method for screening and scrutinizing the genotoxic effects of 
SDS. The available data was so meager that there was a requirement of more research in the area. Therefore, it may 
be suggested to figure out the effects of SDS on the genome content of the plants, animals and microbes.  
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INTRODUCTION 

 
The environmental disturbances approach in various forms. The flora and fauna differ in their compassion and 
reaction to environmental disturbances. The organisms have a range of competence for disturbance alarm, signaling 
and retort. The mass production and application of chemicals in different areas of plant and animal sciences cause a 
serious contamination to the immediate environment.  
 
Today, Man is apprehensive very much with the contamination of his environment. But, the hygienic environment 
has been an essential apprehension for human beings from time immemorial.  The traditional soaps and detergents 
were used to prepare from plant or animal fats by the people of prehistoric India. Most probably, the traditional 
detergents and soaps were used to wash the utensils, laundry, bath and hand.  Later on, modern technology has 
interfered with synthetic detergents and gradually substituted the traditional soaps and detergents. Thus modern man 
made detergents and soaps manufacturing and progressive production started.  Afterward industrial revolutions 
grasp the other uses of detergents. The present detergent business is not confined to the domestic use and need, 
accordingly, but also serving to the requirements of trade and other locale where detergents may commonly used at 
present.  
 
The first synthetic detergents were prepared and used by the Germans during the First World War with a general 
name called Nekal [1]. Most probably, it was prepared by the coupling of propyl or butyl alcohol with naphthalene 
and later on sulfonation of these two chemicals to produce a detergent of short-chain alkyl naphthalene sulfonate 
type.  
 
During 1920s and 1930s long-chain alcohols were sulfonated and sold in the market as neutralized sodium salts [2]. 
During this period, for instance, a long-chain of alkyl aryl alcohols were sulfonated with benzene as the aromatic 
nucleus and the alkyl portion was made from a kerosene fraction. The growth of this sulfonated detergent became 
known and sold in the marketplace as cleaning materials, particularly in the USA [3]. 
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This was persuaded by the expansion of broad-spectrum laundry detergents. Therefore, the universal detergents may 
be, generally, divided into three groups based on characteristics of head group cluster. It may be an anionic detergent 
with a negatively charged group, cationic detergent with a positive ionic group, and a neutral detergent with no 
charged groups.  A fairly known instance of anionic detergent is Sodium Dodecyl Sulfate, SDS (Fig. 1). The 
cationic detergents are excellent sanitization representatives and may acquire good germicidal properties. Therefore, 
it may be very much useful in hospitals and most of the cationic detergents were derived from the ammonia such as 
trimethylhexadecylammonium chloride (Fig. 2). The performance of neutral detergents may be better with the hard 
water as it could not react with the metals and ions present in the water such as pentaerythrityl palmitate (Fig. 3). 
 
Today, there are different and huge numbers of detergent brands available in the market which might belong to 
different classes of detergents. At present, the detergents which are used in huge extent are Linear Alkylbenzene 
Sulfonate (LAS), alcohol derivatives like Alcohol Sulfates (AS), Alcohol Ether Sulphites (AES), Alcohol 
Ethoxylates (AE), Alkylphenolethoxylates (APE), Petroleum Sulfonates (PS) and Lignin. The customers lured to 
these detergent brands depending on their affordability, quality, quantity, economy and availability of brands in the 
region.  
 

 
Fig. 1 Sodium Dodecyl Sulfate, SDS 

 

 
Fig. 2 Trimethylhexadecylammonium chloride, TMHDA 

 
 
 
 
 
 
 

 
                                                                              

Fig. 3 Pentaerythrityl palmitate, PEP 
 
Sodium Dodecyl Sulfate (SDS) is an alcohol detergent derived from Alcohol Sulfates.  Alternatively, it is also 
known as Sodium Lauryl Sulfate (SLS).  SDS is represented by molecular formula C12H25NaO4S or CH3= (CH2)11-
O-SO3-Na+ with molecular weight of 288.38 g mol−1.  It is commonly used in biochemical research involving 
electrophoresis. Therefore, the description of SDS is important because it is now entered into the molecular 
laboratories from the household, kitchen and laundry uses and may have some effects on the cell or tissues of plants, 
animals and microorganisms. The higher plants may supply an important hereditary test method for screening and 
scrutinizing the genotoxic effects of SDS. Therefore, it necessary to measure the detrimental effects of SDS on 
DNA, RNA, proteins, enzymes, physiology, cytology and metabolism of plants, animals and mammals. Moreover, 
the field of environmental mutagenesis still requires further hard work to estimate thousands of noxious waste that 
are released every day in our environment. 
 
On the other hand, we may take an opportunity of positive effects of environmental stresses (SDS), if any, to learn 
about the molecular mechanism by which plants tolerate environmental stresses [4]. The positive effect of SDS may 
be used for genetic engineering approach to improve crop performance under stress. 
 
Currently, SDS is used as a component in domestic goods such as toothpastes, shampoos, shaving foams, bubble 
baths, floor cleaners, car wash soaps, dispersing agent in creams, lotions, cleansing agent in cosmetics, a whipping 
aid in dried egg products and food additives as an ingredient. SDS, also, take part in an essential function in 
commerce as leather softening and wool cleaning, metal processing, emulsifier, penetrant in glaze, paint remover 
and antifoaming agent in solid rocket propellants. It may, also, use as penetrant, flocculating and de-inking agent in 
paper industry. 
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EXPERIMENTAL SECTION 
 
The materials and methods include the literature survey of the effects of SDS on different organisms and the 
information available during the survey on the topic was illustrated here. 
 

RESULTS AND DISCUSSION 
 
The data available on the toxicological effects of SDS in plants, mammals, fishes, human, and fungi were recorded 
here. SDS has effects on these organisms based on the concentrations and time of application. The data on the 
effects of SDS were recorded in two broad heads i.e. toxicological effects and environmental fate as under. 
 
TOXICOLOGICAL EFFECTS OF SDS  
SDS may be recognized to cause injurious effects on humans and animals. These harmful effects depend on the 
intensity of detergent concentrations and length of exposure. Some of the effects of SDS in fishes, mammals, 
humans, bacteria, yeast and plants are illustrated.  
 
A concentration range of SDS (0-15mg/l) induced the morphological changes in kidney and spleen of gilthead 
(Sparus aurata L.) with a significant inhibitory effect on fertilization success [5]. The different concentrations of 
SDS (3, 5, 7 and 10 mg/l) were exposed on twenty juvenile turbots (Scophthalmus maximus L.) which showed 50% 
mortality at 384, 190, 12 and 4h respectively. There were sub-lethal chronic effects of SDS on the survival, 
metabolism, and growth of juveniles of Centropomus parallelus at three different salinities [6]. There were reports 
that SDS affects metabolism and swimming capacity of Cyprinus carpio L [7]. The acute toxicity of Daphnia magna 
increased with growing alkyl chain length of Alcohol Sulfates [8]. 
 
SDS had physical and biochemical effects on cells although the membrane being the primary target structure. It may 
cause epidermal cell proliferation and differentiation in vitro [9]. It has been reported that frequent revelation of 
SDS may be the source of skin irritation and hyperplasia in guinea pigs and more sensitive to Rabbit skin cultures 
than human skin [10]. It was reported that SDS might be unsafe by the oral route in mammals (LD50 1200 mg/kg 
bw), by the dermal route in rabbit (LD50 = ~600 mg/kg bw) and guinea pig (>1200 mg/kg bw) with skin and eye 
irritation in all respectively [11]. The treatment of rats with SDS (100-1000 mg/kg bw/day) showed the augmented 
level of cholesterol esters and phospholipids but simultaneouly reduced the levels of triglycerides, irritation of the 
gastro-intestinal tract, systemic toxicity on epididymal sperm and slight to moderate maternal toxicity [12]. 
 
SDS may be fatal or produce a serious damage to the health of an individual, if consumed ≤150 g [13]. The direct 
contact to SDS (≤20%) may cause moderate inflammation, irritation of the skin and repeated exposure may able to 
induce dermatitis like redness, swelling and blistering [14]. SDS may be very reactive in some persons and causing 
respiratory irritation, difficult breathing and further damage to the lung [15]. The hyperactivity of a body against an 
antigen (non-allergic condition) is known as reactive airways dysfunction syndrome (RADS). 
 
It has been reported the toxic effects of SDS on gram-negative bacteria [16]. The increased amount of SDS in the 
cytoplasm contributes to misfolding of denatured protein which could be toxic to the cell with other toxic effects 
[17].  
 
The SDS has an effect on different cell organelles and showed upregulated and downregulated genes in 
Saccharomyces cerevisiae [18]. The products of up and down regulated genes were localized in the cytoplasm, 
mitochondria, nucleus, peroxisome and plasma membrane [19]. 
 
There were reports on the effects of antibiotics in Pisum sativum, paraquat in Hordeum vulgare and human 
Lymphocytes, insecticides organophate and zadirctinbase on Lathyrus sativus L, 6- benzylaminopurine on Cicer 
arietinum, BAP and lAA Vicia faba, 2, 4-D on Triticum aestivum and on other plant systems [20-24]. The exposure 
of V. faba root tips to high concentrations of herbicide paraquat, sodium metabisulfate (SMB) and potassium 
metabisulfate (KMB) has been suggested the clastogenic, mutagenic, c-mitosis, inhibition of DNA synthesis and 
effects on the spindle formation [25]. The application of different concentrations of sodium ascrobate (SA), sodium 
benzoate (SB), boric acid (BA),  citric acid (CA),  potassium citrate (PC), sodium citrate (SC),  potassium 
metabisulphite (PBS), sodium nitrite (SN) and creatine on meristematic root tips of Allium cepa L. and other plant 
cell at different times showed a progressive reduction in mitotic index, disappearance of protein bands and induction 
of cytogenetic abnormalities such as laggards, bridges and micronuclei [26-27]. The toxicity of alkyl sulfates 
towards algae ranged value between 1 and 10 mg/1 [28]. Almost all the chemicals has been tested for their 
mutagenicity on different plant and animal models but there was not a single data available on the effects of SDS on 
meristematic root tips of plants for cytogenetical and other parameters studied.   
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ENVIRONMENTAL FATE 
The biological degradation of SDS may be initiated with primary alkyl sulfatase and hydrates to 1-dodecanol. This 
(1-dodecanol) may be hydrolysed into dodecanal in the presence of primary alcohol dehydrogenase. The dodecanal 
could be converted into dodecanoic acid in the presence of aldehyde dehydrogenase. The carbon molecule 
dodecanoic acid could be cleaved into smaller carbon molecules by β-oxidation process or it might be elongated in 
to longer carbon atoms such as tetradecanoic acid. The carbon molecule tetradecanoic acid may be further used for 
the production of phopholipids or could be used to further elongation of the carbon molecule and desaturation of the 
carbon molecule. The desaturation of the carbon molecule may produce saturated and unsaturated fatty acids and 
degraded by β-oxidation which mineralised or incorporated into biomass [29]. There is an uncertainity of harmful 
concentrations and fractions affected for normal plant and animal species distribution [30]. 
 

CONCLUSION 
 
The available data suggested that the use of SDS in various industry, household  products, animals and plants is 
increasing at an alarming rate. Although, there were some reports of the effects of SDS on mammals, fishes, plants, 
bacteria and yeast but it was not sufficient to conclude anything.  The available data was so meager that there was a 
requirement of more research in the area. Moreover, the available data had not been shown any adverse effects on 
the genome content of the materials studied except some chromosomal abnormalities in some plants (Vicia faba and 
Allium cepa). Therefore, it may be suggested to figure out the effects of SDS on the genome content of the plants, 
animals and microbes.  
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