
Silver Staining Kit 

Product Name       Product Code  Kit Packing 
 Silver Staining Kit  ML123-1KT  1 kit 

Introduction: In the mid-17th century it was discovered that silver has ability to develop images. This 
property of silver was exploited in the development of photography and in several histological 
procedures. Silver staining for detection of proteins following gel electrophoresis was first reported in 
1979 by Switzer et al. resulting in a major increase in the sensitivity of protein detection. This staining 
method is generally accepted to be several times more sensitive than methods using Coomassie Brilliant 
Blue R-250.  
All silver staining methods depend upon the reduction of ionic silver to its metallic form. For increase in 
sensitivity the gel is treated with reducing or sulfiding agents like Glutaraldehyde, Formaldehyde and 
Sodium thiosulphate which has affinity for proteins prior to silver impregnation. Glutaraldehyde forms a 
Schiff’s base with the proteins which results in the cross linking of amine groups and aldehydes which 
reduces silver during development. Protein bands can be visualized on the gel due to the difference in 
oxidation/reduction potential between the sites occupied by protein and the adjacent sites not occupied 
by the protein on the gel. The silver cations complex with protein amino groups, particularly the amino 
group of lysine, and with sulphur residues of cysteine and methionine. The gel is impregnated with silver 
nitrate in a weakly acidic (pH 6) solution. Any free silver nitrate is washed out of the gel prior to 
development, as precipitation of silver oxide will result in high background staining. Development is 
subsequently achieved by selective reduction of ionic silver by formaldehyde made alkaline by sodium 
carbonate. Sodium carbonate acts as a buffer to the formic acid produced by the oxidation of 
formaldehyde, which results in reduction of silver ion till protein bands appear in the gel.  
HiMedia’s Silver Staining Kit is based upon the method developed by M. Swain and N.W. Ross in 1995 
which is highly sensitive for the detection of proteins on a clear background. 

Kit Contents 

 Product Code Reagents Quantity Storage 
DS0105 1.2% Glutaraldehyde 100 ml 2 – 8oC 
DS0106 0.5% Sodium thiosulphate 100 ml 2 – 8oC 
DS0107 2.5% Silver nitrate 100 ml 2 – 8oC 
DS0108 0.19% Formaldehyde 2 X 100 ml 2 – 8oC 
DS0109 Sodium carbonate 50 g 2 – 8oC 
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Preparation of Reagents (100 ml) 

• Fixing Solution:  Ethanol……………………40 ml 
 Acetic acid………………..10 ml 
 Distilled water…………….50 ml 

• Fix/Sensitizing Solution:  Ethanol…………………..40 ml 
 1.2% Glutaraldehyde……..4 ml 
 0.19% Formaldehyde……..2 ml 

 Distilled water……………54 ml 

• Ethanol Rinsing Solution:  Ethanol…………………..40 ml
 Distilled water…………...60 ml 

• Sensitizing Solution:  0.5% Sodium thiosulphate….4 ml 
 Distilled water………………96 ml 

• Silver Solution:  2.5% Silver nitrate………… 4 ml 
 Distilled water………………96 ml 

• Developing Solution:  Sodium carbonate…………2.5 g 
 0.19% Formaldehyde……...8 ml 
 Distilled water………………92 ml 

• Stop Solution:  Acetic acid…………………5 ml 
 Distilled water………………95 ml 

Procedure: 

• After completion of SDS-PAGE, carefully remove the gel from in-between the glass plates into a
clean tray. Add 50 ml of Fixing solution and incubate for 10 minutes with constant moderate
shaking.

• Discard the Fixative Solution. Wash with distilled water for 10 minutes.

• Add 50 ml of Fix/Sensitizing Solution and shake for 5 minutes.

• Discard the Fix/Sensitizing Solution. Wash the gel with 40% Ethanol for 20 minutes.

• Wash the gel with distilled water for 20 minutes.
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Materials needed but not provided 

• Ethanol
• Molecular Biology Grade Water (Product Code: ML024)
• Acetic acid (MB052)



• Add Sensitizing Solution and shake for one minute.

• Discard the Sensitizing Solution and wash the gel twice with distilled water for one minute.

• Incubate the gel in 50 ml of Silver Solution for 20 minutes ensuring that the gel is completely
submerged in the liquid. Incubate with constant moderate shaking.

• Remove the gel from the Staining Solution and wash it with distilled water for one minute.

• Add the Developing solution and shake for 1minute. Remove this solution and add fresh.
Incubate the gel in Developing Solution until color of separated protein bands develop and are
distinctly visible.

• Remove the gel from the Developing Solution and immerse the gel in Stopping Solution for 5
minutes to obtain sharp distinct bands.

• Discard the Stop Solution and wash the gel with distilled water 2 times for 5 minutes.

Troubleshooting Guide: 

Sr. 
No 

Problem Possible Cause Solution 

1 
Gray or brown 
precipitate appears as 
smudges 

Non-specific deposition of 
silver 

Increase the washing steps. 

2 
Large discolored spots 
on the gel 

Pressure on the gel during 
handling 

Keep minimal contact with the 
gel while performing the 
protocol. 

3 
Slow or no development 
of bands 

Developer solution is  not 
mixed properly 

Ensure the Developing Solution 
is mixed thoroughly before use 

4 Low band sensitivity 
Long exposure of Reducer 
Solution 

Do not place the gel in reducer 
solution for more than 1 minute 

Safety Information 

The Silver Staining Kit is for laboratory use only, not for drug, household or other uses. Please refer the 
Material Safety Data Sheet (MSDS) for information regarding hazards and safe handling practices. Follow 
good clinical laboratory practices while handling clinical samples. Standard precautions should be 
followed as per established guidelines. Safety guidelines may be referred in safety data sheets of the 
product. 

Please refer disclaimer Overleaf.
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Performance of the kit is expected when the kit is stored at recommended temperature and within the 
expiry period. 

Product Use Limitation & Warranty 

HiMedia guarantees the performance of product in the manner described in the product literature. 
Silver Staining Kit is designed and sold for research and in vitro purposes only. The product is not to be 
used for human diagnostic or drug purposes or to be administered to humans unless expressed clearly 
for that purpose by the Food and Drug Administration or the appropriate regulatory authorities in the 
country of use. All due care and attention should be exercised in the handling of many of the materials 
described in the text. 

Technical Assistance 

At HiMedia, we pride ourselves on the quality and availability of our technical support. For any kind of 
technical assistance, mail at mb@himedialabs.com. 

  ML123_3/0222    ML123-03  

Performance and Evaluation 
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Disclaimer :

User must ensure suitability of the product(s) in their application prior to use. Products conform solely to the information contained in 
this and other related HiMedia™ publications. The information contained in this publication is based on our research and development 
work and is to the best of our knowledge true and accurate. HiMedia™ Laboratories Pvt Ltd reserves the right to make changes to 
specifications and information related to the products at any time. Products are not intended for human or animal or therapeutic use but 
for laboratory,diagnostic, research or further manufacturing use only, unless otherwise specified. Statements contained herein should not 
be considered as a warranty of any kind, expressed or implied, and no liability is accepted for infringement of any patents.

HiMedia Laboratories Pvt. Ltd. Reg.office : Plot No. C-40, Road No. 21Y, MIDC, Wagle Industrial Area, Thane, (West) 400604, Maharashtra, INDIA. 
Customer Care No.: 00-91-22-6116 9797 Tel: 00-91-22-6147 1919, 6903 4800  Email: techhelp@himedialabs.com  Website: www.himedialabs.com

2°C

8°C Storage temperature

Do not use if package is 
damaged
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