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Amendment table 
Each UK SMI document has an individual record of amendments. The amendments 
are listed on this page. The amendment history is available from 
standards@ukhsa.gov.uk. 

Any alterations to this document should be controlled in accordance with the local 
document control process. 

 

 

 

Amendment number/date 7/03.12.18 

Issue number discarded 3 

Insert issue number 4 

Anticipated next review date* 03.12.21 

Section(s) involved Amendment 

Amendment number/date 8/06.03.25 

Issue number discarded 4 

Insert issue number 4.1 

Section(s) involved Amendment 

Whole document. 

This is an administrative point change.  

The content of this UK SMI document has not 
changed.  

The last scientific and clinical review was 
conducted on 12/03/2018. 

 

Hyperlinks throughout document updated to Royal 
College of Pathologists website. 

Public Health England replaced with UK Health 
Security Agency throughout the document, 
including the updated Royal Coat of Arms 

Partner organisation logos updated. 

Broken links to devolved administrations replaced. 

References to NICE accreditation removed. 

Scope and Purpose replaced with General and 
Scientific information to align with current UK SMI 
template. 
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Whole document. 

Document and flowchart updated. 

Technical limitations updated with subheadings. 

References updated with grades. 

Amendment number/date 7/03.12.18 

Issue number discarded 3 

Reviews can be extended up to 5 years where appropriate 
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1 General information  
View general information related to UK SMIs. 

 

2 Scientific information  
View scientific information related to UK SMIs. 

 

3 Scope of document 
This document covers the procedure for optochin test. Susceptibility to optochin is a 
simple and reliable method of differentiating Streptococcus pneumoniae from other 
alpha-haemolytic streptococci1. 

This UK SMI should be used in conjunction with other UK SMIs.   

 

4 Introduction 

Optochin (ethylhydrocupreine hydrochloride) is a chemical and is completely soluble in 
water. The optochin test detects an organism’s susceptibility to the chemical optochin. 
The chemical tests the fragility of the bacterial cell membrane and causes  
S. pneumoniae to lyse due to changes in surface tension2. 

The optochin test is widely used in the form of filter paper discs impregnated with 
ethylhydrocupreine hydrochloride, which is applied directly to inoculated plates before 
incubation3,4. 

The optochin test is less time-consuming than the bile solubility test4. 

 

5 Technical information/limitations 

5.1 Stability of optochin discs 

Optochin discs are stable when either refrigerated (4°C) or stored at room 
temperature (25°C). However, it is recommended that they be kept refrigerated at all 
times when not in use but their length of stability will differ with different 
manufacturers. They should also be given a quality control check and be removed 
when they demonstrate a negative or weak reaction with a known sensitive  
S. pneumoniae strain4. 

5.2 Resistance to optochin 

Some “viridans” streptococci may produce a small zone of inhibition, ie <14mm5. 
Occasional strains of optochin resistant S. pneumoniae have been reported6,7. If an 
isolate is suspected to be S. pneumoniae  and is found to be resistant to optochin or 
produce a small zone, a confirmatory test should be performed eg the bile solubility 
test5. 

https://www.rcpath.org/profession/publications/standards-for-microbiology-investigations/standards-for-microbiology-investigations-about-us.html
https://www.rcpath.org/profession/publications/standards-for-microbiology-investigations/supporting-scientific-information-for-uk-smis.html
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5.3 Concentration of CO2 

False resistant results may be reported if cultures are incubated in high concentrations 
of CO2. S. pneumoniae grown on plates incubated under 5% CO2 may have smaller 
zones of inhibition8. 

5.4 Interpretation of results 

Scanty growth of an organism can make accurate interpretation difficult8,9. 

 

6 Safety considerations10-27 
Refer to current guidance on the safe handling of all organisms and reagents 
documented in this UK SMI. 

All work likely to generate aerosols must be performed in a microbiological safety 
cabinet. 

The above guidance should be supplemented with local COSHH and risk 
assessments. 

Compliance with postal and transport regulations is essential. 

 

7 Reagents and equipment 
Suitable agar plate 

Filter paper discs impregnated with 5µg of ethylhydrocupreine hydrochloride. 
Alternatively, commercially available prepared optochin discs may be used following 
the manufacturer’s instructions. 

Bacteriological straight wire/loop or disposable alternative 

Sterile forceps or sterile applicator 

 

8 Quality control organisms 
Positive control: 

Streptococcus pneumoniae  NCTC 12977 

Negative control: 

Streptococcus mitis    NCTC 10712 

Note: These strains are validated by NCTC to give this result. The positive and 
negative controls should be tested alongside the test organism/specimen. This aids in 
interpretation of results. 
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9 Procedure and results 

9.1 Pure colony2 

• streak a suitable agar plate with the organism to be tested 

• using a sterile forcep or a sterile applicator, place an optochin disc in the centre 
of the inoculum and gently apply pressure to it so that it adheres to the surface 
of the plate 

Note: A drop of sterile distilled water may be placed on the disc after application to 
the plate. The moisture causes the optochin to diffuse faster into the medium and it 
has been shown that the zone of inhibition of a sensitive organism is larger in 
diameter with wet discs28. 

• invert the plate with the lid down before incubation 

• incubate at 35-37°C for 18-24hr in 5% CO2 

• examine for zones of inhibition by measuring the diameter with a millimeter 
ruler or caliper 

9.2 Specimen1,8 
• streak the specimen on a suitable agar plate 

• place an optochin disc on the edge of the primary inoculum 

• invert the plate with the lid down before incubation 

• incubate at 35-37°C for 18-24hr in 5% CO2 

• examine for zones of inhibition by measuring the diameter with a millimeter 
ruler or caliper 

Note: Optochin discs may be used in the direct examination of clinical specimens for 
example sputum. 

Interpretation 

Sensitive  

A zone of inhibition of ≥14mm diameter/clear zone around disc indicates test organism 
is S. pneumoniae.  

Organisms with borderline diameters should only be confirmed by another test.  

Resistant  

No zone of inhibition or a zone of inhibition of <14mm diameter/growth up to and 
around disc indicates that the test organism is not S. pneumoniae. See the ‘technical 
information/limitations’ section for further test requirements. 

Note: The terms sensitive or resistant must be used for interpretations of the optochin 
test and never positive or negative as these do not explain the results sufficiently; it 
could mean inhibited growth or simply that the organism grew on blood agar but did 
not react with optochin2. 
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Algorithm: Optochin test 

Note:

Positive control Streptococcus pneumoniae NCTC 12977

Negative control Streptococcus mitis NCTC 10712

Pure colony Specimen

Streak a suitable agar plate with a pure colony/

specimen to be tested.  Place optochin disc in centre / 

edge of the inoculum

Incubate at 35-37°C for 

18-24hr in 5% CO2

Sensitive

Zone of inhibition of

  14mm radius from

the edge of disc

Resistant

No zone of inhibition

or <14mm
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