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ABSTRACT 
Background: In the present medical scenario, several invasive methods are used to analyse the biomarkers in biofluids. Like, 
blood, urine, saliva and sweat, which are used for clinical analyses. Blood sampling is an  invasive procedure, where patients 
require frequent analysis, are therefore at higher risk of infection. It’s sample preparation, storage and plasma-protein removal is 
difficult. Sweat analysis is very easy as compared with other biofluids, especially blood. Objective: To analyse the transparent 
biofluid with low tonocity and slightly acidic nature with mean pH 6.3, which is more acidic than blood[1]. Results: Biomarkers 
are analysed qualitatively and quantitatively. Conclusion: To determine the abnormalities in human body by using analytical 
methods.  
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INTRODUCTION 

 

Sweat glands are cutaneous appendages like hair follicles or sebaceous glands. Cutaneous glands are 

exocrine glands, as the secretion is released via a duct to the outer skin surface.[4] The embryonic development 

of the glands begins with an ingrowth of the epithelial surface, when the epithelial cells begin  to  form the duct 

and the gland with differentiated cells. Glands can be either characterized by their morphology or by their  mode 

of secretion. Sebaceous glands can be classified as holocrine (i.e. the whole secretory cell is secreted) whereas 

sweat glands secrete either apocrine (secretion occurs via pinchoff of outer cell parts) or eccrine (secretion is 

released from the cell as a liquid without disintegration). This distinction of sweat glands into eccrine and 

apocrine sweat gland was introduced in 1922 by  Schiefferdecker. For this reason, most of the literature refers to 

sweat glands as eccrine or apocrine. In 1987, Sato and co-workers found sweat glands which could not be 

classified as either eccrine or apocrine and showed the characteristics of both glands. Hence, this third type of 

sweat gland was called apoeccrine. Recent studies confirmed the existence of this type of gland although further 

studies are needed to understand fully the development of these glands as well as their contribution to sweating. 

However, as this third type of sweat gland makes a clear-cut structural and functional differentiation much more 

complicated, a discrimination of sweat glands into epitrichial and atrichial was suggested, i.e. the differentiation 

by their opening either into the hair follicle or freely onto the epidermal surface. Earlier literature may also refer 

to the eccrine sweat gland as the small sweat gland and to the apocrine sweat gland as the big or scent gland. 

The apoeccrine gland may also be called the mixed-type sweat gland. In these types, we are going to analyse the 

eccrine gland sweat. 
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Eccrine sweat gland: 

Introduction: 

Eccrine sweat glands already exist at birth and can be found over the whole body surface with only two 

exceptions: lips and glans penis [3]. Sweat glands (1.6–5 million) are distributed over the whole body surface 

with an average density of 200 sweat glands per square centimeter. The resulting sweat from eccrine sweat 

glands seems to emanate only from places where the glands are most concentrated: the forehead, hands and feet. 

Actually, your skin has an entire network of eccrine sweat glands (perhaps as many as 3 million) that operate 

their ductwork from the top of your head to the soles of your feet. 

 

Function of the eccrine sweat gland: 

Eccrine glands are tubular structures that open directly at the top of the skin, between the hair follicles. 

They have two parts: an outer duct and inner sweat-secreting cells. Imagine the outer duct's tubular construction 

is a vacuum hose; although it retains its circular shape, it coils under the skin like a boa constrictor.[3]The cells 

inside squeeze until they've pumped perspiration to the pore opening at the skin's surface This perspiration is 

mostly water but also contains salts and electrolytes, some of which are reabsorbed by the cells. The rest is left 

to evaporate on the skin's surface. This helps your body regulate its temperature. The sweat production is also a 

physical response that's signaled by an emotional or psychological stressor; a remnant from our ancestors who 

once fled dinosaurs and other hungry beasts. 

Besides the elementary response that prompts one to sweat, there are a number of variables that contribute 

to exactly how much you'll perspire. Some are genetic (excessive sweating, known as hyperhidrosis, may run in 

your family), while others are environmental. For example, all other things being equal, if you're in the sun 

wearing dark clothing while the person next to you is wearing breezy light-colored clothing, you'll probably win 

the sweat contest. Of course, if you've got one of the medical conditions sometimes associated with eccrine 

sweat glands, you're up against a more serious problem. 

 

Eccrine sweat content: 

Eccrine glands are found throughout the skin, but are especially concentrated in palms of hands, soles of 

feet, and the forehead. Eccrine sweat is mostly water, but contains glycoproteins (notably interleukin 1), lactic 

acid, sugars, amino acids and electrolytes.[2] 

 

Forehead Sweat composition and sample preparation: 

Forehead sweat contains nitrogenous compounds like amino acids,and lactic acid, electrolytes,urea, protein. 

 

Amino acid: 

Amino acid in sweat can be detected using ninhydrin reaction. Ninhydrin (2,2-dihydroxyindane-1,3-dione) 

is a chemical used to detect ammonia or primary and secondary amines. When reacting with these free amines, a 

deep blue or purple color known as Ruhemann's purple is produced. Ninhydrin is most commonly used to detect 

fingerprints, as the terminal amines of lysine residues in peptides and proteins sloughed off in fingerprints react 

with ninhydrin. It is a white solid which is soluble in ethanol and acetone at room temperature. Ninhydrin can be 

considered as the hydrate of indane-1,2,3-trione.  

The imino acids proline and hydroxyproline also react with ninhydrin, but they give a yellow colored 

complex instead of a purple one. Besides amino acids, other complex structures such as peptides, peptones and 

proteins also react positively when subjected to the ninhydrin reaction. The nitrogen is the only portion of the 

purple anion that is derived from the amino acid. Proline and hydroxy-proline do not react with ninhydrin in the 

same way as the other amino acids because their alpha amino group is part of a five membered ring.  

 

 
Fig. 1: 

 

 

 

http://health.howstuffworks.com/wellness/diet-fitness/information/electrolyte.htm
http://health.howstuffworks.com/wellness/men/hyperhidrosis.htm
https://en.wikipedia.org/wiki/Ammonia
https://en.wikipedia.org/wiki/Amine
https://en.wikipedia.org/wiki/Fingerprint
https://en.wikipedia.org/wiki/Amine
https://en.wikipedia.org/wiki/Lysine
https://en.wikipedia.org/wiki/Ethanol
https://en.wikipedia.org/wiki/Acetone
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Table 1: Ph Measurement Of Amino Acid Sample 

Sl.NO  SAMPLE  WITHOUT TEMPERATURE 

COMPENSTION  

WITH TEMPERATURE  

COMPENSATION  

1.  WATER  5.58  5.77  

2.  SWEAT  4.74  5.12  

 

Lactic acid: 

The procedure is based on the photochemical reaction of lactic acid with Fe(III), which is reduced to Fe(II) 

when irradiated with UV light. The Fe(II), produced proportionally to the amount of lactate in the sample, is 

determined electrochemically or using its reaction with a colored complexing agent, determined by 

spectrophotometry. This method is advantageous both for the low cost of the reagents employed, and for their 

short and long term stability. 

Lactic acid with ferric chloride gives yellow complex sample for analysis.  

 
Table 2: Ph Measurement Of Lactic Acid Sample 

Sl.NO  SAMPLE  WITHOUT TEMPERATURE 

COMPENSTION  

WITH TEMPERATURE  

COMPENSATION  

1.  WATER  4.81 4.9 

2.  SWEAT  4.63 4.85 

 

Electrolytes: 

Electrolytes in sweat can be directly detected with spectrometry without sample preparation. But,it needs 

stock solution preparation for each electrolyte in sweat. 

 

Protein: 

Quantifying protein by directly measuring absorbance is fast and convenient, since no additional reagents or 

incubations are required. No protein standard need be prepared and the procedure does not consume the protein. 

The relationship of absorbance to protein concentration is linear. Because different proteins and nucleic acids 

have widely varying absorption characteristics there may be considerable error, especially for unknowns or 

protein mixtures. Any non-protein component of the solution that absorbs ultraviolet light will  intefere with the 

measurements. Cell and tissue fractionation samples often contain insoluble or colored components that 

interfere.[5] The most common use for this method is to monitor fractions from chromatography columns, or 

any time a quick estimation is needed and error in protein concentration is not a concern. This method is 

recommended for calibrating bovine serum albumin or other pure protein solutions for use as standards in 

other methods 

 

Methodologies: 

After  the sample preparation, each component in eccrine sweat can be detected using the following 

methodologies accordingly. 

Uv-spectrophotmetry 

Here ,we used a double beam uv-spectrophotometer2206 to determine amino acid, lactic acid and protein. 

The advantages of the PC-Based Double Beam UV-VIS Spectrophotometer 2206 at a glance: 

 PC based Double Beam 

 190 – 1100 nm Range 

 1 nm Bandwidth 

 Compliance with International Pharmacopoeia 

 GMP & GLP Compliance 

 Holographic Concave Grating 

 Automatic source optimisation, Base line calibration 

 %T, Abs, Conc. (K factor, Multi standard), Multi component measuring modes 

 Single Wavelength, Multi Wavelength, Scan (with multi scan facility) & Time / Kinetic Scan operating 

modes 

 Single Position 50/100 mm Cuvette Holder (Optional) 

 

Sample Preparation: 

Amino acid 

For sweat sample – 80ml ninhydrin+1ml sweat 

For water sample – 27.5 ninhydrin + 2.5 water 

Lactic acid 

For water sample- 2ml sweat+22.5ml distilled water+0.04g of fecl3(iron 3 cholride) 

For sweat sample- 30ml water +60ml distilled water+9g of fecl3(iron 3 cholride) 
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Flame emission spectrophotometry: 

A photoelectric flame photometer is a device used in inorganic chemical analysis to determine the 

concentration of certain metal ions, among them sodium, potassium, lithium, and calcium. Group 1 and Group 2 

metals are quite sensitive to Flame Photometry due to their low excitation energies. 

It  is a method of chemical analysis that uses the intensity of light emitted from a flame, plasma, arc, or 

spark at a particular wavelength to determine the quantity of an element in a sample. It does not need sample 

preparation. we can directly inject into the equipment. 

 

Atomic absorbption spectrophotometry: 

Flame atomic absorption spectroscopy instrument. Atomic absorption spectroscopy (AAS) is a 

spectroanalytical procedure for the quantitative determination of chemical elements using the absorption of 

optical radiation (light) by free atoms in the gaseous state. It does not need sample preparation. we can directly 

inject into the equipment. 

 

Results: 

Amino acid(uv-method) sample-1: 

Forsweat: 

 

 
 

Fig. 2: 

For water  

Fig. 3: 

 

Sample-1: 
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Fig. 4: 

 

Amino Acid(Uv-Method): 

Here, we have  taken 6 person samples to analyse amino acid, lactic acid, electrolytes. 

 
Table 2: 

SAMPLE CONCENTRATION(mml/1ml) 

1 4 

2 3.87 

3 3.95 

4 3.9 

5 3.7 

6 3.8 

 

Lactic Acid(Uv-Method): 

Sample-1:  

 

 
Fig. 5: 

 

Here, we have  taken 6 person samples to analyse  lactic acid. 

 
 



189                   Jeya daisy.I et al., 2017/Advances in Natural and Applied Sciences. 11(7) May 2017, Pages: 184-189 

 

Table 6: 
SAMPLE CONCENTRATION(mml/2ml) 

1 3.7 

2 3.66 

3 3.59 

4 3.69 

5 3.89 

6 3.2 

 

Electrolytes (Flame Emission):  
 

Table 7: 

ELECTROLYTES  CONCENTRATION(approximate average of 6  normal    persons sample) 

 

      Sodium  0.9 

Potassium                        0.2 

Calcium                     0.015 

Magnesium                    0.0013 

 

From these data obtained, dieases can be detected by analyzing and comparing the normal and diease 

patients ssweat. 

 

Future Work: 

With these methodologies, dieases like diabetes, cancers etc… can be analysed cost-effectyively. 
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