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Foreword 
 
 
This Malaysian Standard was developed by the Technical Committee on Household Pesticides under 
the authority of the Chemical and Materials Industry Standards Committee. 
 
Major modifications in this revision are: 
 
a) The tolerance of burning time to be changed from ±10% to ±15% 
 
b) To include the evaluation method for biological efficacy (Glass Chamber method & Peet Grady 

method) for mosquito coil 
 
The development of this standard is based on the current practices and requirements of the local 
industries and relevant authorities. 
 
This standard cancels and replaces MS 23: Part 1: 2006 Specification for mosquito coil: Part 1: Physical 
and chemical requirements (Fourth revision). 
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Household insecticide products - Mosquito coil – Chemical, 
physical and biological efficacy requirements – (Fifth Revision) 

 
 
 

1. Scope 
 
This Malaysian Standard specifies the minimum chemical and physical requirements, and biological 
efficacy of mosquito coil products intended for household use against mosquitoes. 
 
NOTE. Attention is drawn to the mandatory requirement that mosquito coils marketed in the country is to be 
registered with the Pesticides Board under the Pesticides Act 1974 (Amendment 2004). 

 
 

2. Normative references 
 
The following normative reference is indispensable for the application of this standard. For dated 
references, only the edition cited applies. For undated references, the latest edition of the normative 
references (including any amendments) applies.  
 
Pesticides Act 1974 (Amendment 2004) 
 
 

3. Terms and definitions 
 
For the purpose of this standard, the following definitions apply. 
 
3.1 Malaysian Standard Reference Product (MS Reference Product)  
 
MS Reference Product is a household insecticide product which contains pre-defined active 
ingredient(s) of insecticide and inert substance(s) which meets the minimum requirements of local 
needs. It is used to conduct a standard test for comparing the effectiveness of a similar test product.  
The performance of a test product is determined to have fulfilled the requirements of a standard test if 
the performance is equal to or better than that of the MS Reference Product. 
 
For the purpose of this standard, MS Reference Product is established and its requirements are 
described in Annex A. This MS Reference Product shall be used in the biological efficacy test for 
mosquito coil products under evaluation 
 
NOTE. MS Reference Products are available from the Vector Control Research Unit, School of Biological 
Sciences, Universiti Sains Malaysia, 11800 Penang, Malaysia. 

 
3.2 Product description 
 
The product shall consist of suitable active ingredient(s) together with organic fillers capable of 
smouldering well, a binder and additives such as dye and anti-moulding agent, formulated in the form 
of a coil. The coil shall burn without producing any flame except at the beginning, and should be readily 
extinguishable after ignition of the coil. 
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3.3 Knockdown 
 
The paralysis of insects by an insecticide which is described as causing them to fall down and remain 
in a state such as to be incapable of co-ordinated movement and apparently dead. For test purposes, 
it is assessed as the proportion of the test insect population observed to be in this state under specified 
test conditions. 
 
3.4 KT50 and KT95 value 
 
Knockdown time for 50 % and 95 %, respectively, of the test insects under specified test conditions. 
 
 

4. Requirements 
 
4.1 Chemical requirement 
 
4.1.1 Active ingredient 
 
4.1.1.1 Type 
 
The active ingredient(s) selected shall be pyrethroid(s) or any other suitable compounds. 
 
4.1.1.2 Active ingredient identity and content tests 
 
The active ingredient(s) and its content shall comply with the requirements of a validated test method.  
The validated method(s) of analysis or any other established methods such as those established or 
recognised by the Collaborative International Pesticides Analytical Council (CIPAC) or AOAC 
(Association of Analytical Chemists) International Publications shall be used. 
 
The active ingredient content shall be declared in %w/w and the average content analysed shall be 
within ± 15 % of the declared amount. 
 
When the identity or content remains in doubt, it shall be analysed using at least an additional validated 
test method. 
 
4.1.2 Inert ingredients 
 
Organic fillers that act as combustible agents can comprise wood powder, coconut shell powder and 
other suitable materials. The wood powder shall not be originated from wood that previously has been 
treated with chemical preservative. 
 
Additives such as anti-moulding agent and dye stuff shall be formulated in the manner that can support 
an effective and efficient usage of mosquito coils. 
 
4.2 Physical requirement 
 
4.2.1 Average weight of coils 
 
The average weight of the coils shall be declared in grams and when determined on 20 single coils, the 
average weight shall be within ± 10 % of the declared amount. 
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4.2.2 Burning time 
 
The   average   burning   time   determined   from   five   single   coils, which shall smoulder continuously 
in a draught -free atmosphere shall be within ± 15 % of the declared duration. 
 
4.2.3 Tensile strength of coil 
 
Each of the 20 tested single coils shall be able to withstand a minimum load of 120g without breaking. 
Method for determination of the breaking load/tensile strength of mosquito coil is described and 
illustrated in Annex B. 
 
4.2.4 Separation of coils 
 
The mosquito coils shall be properly made so as to facilitate easy separation with no more than 1 
breakage in 20 double coils separated. The test procedures are described in Annex C. 
 
4.3 Biological efficacy requirements 
 
Performance of test product shall be compared against the MS Reference Product. The test product 
shall be interpreted and reported as meeting this standard if its KT50  is equal to or better than that of 
the MS Reference Product. 
 
The coil shall be evaluated using one of the test methods described in Annex D. 
  
4.4 Stability of active ingredient(s) at elevated temperature (accelerated test) 
 
The aim is to ensure that the active ingredient content (in original coil packaging) is not adversely 
affected by storage at different temperatures and to assess their long -term storage stability at more 
moderate temperature, with respect to the content of the active ingredient. 
 
After storing at 54°C ± 2°C for 14 days, the average active ingredient content should not decline more 
than 15 % of the average content measured prior to the test. 
 
When complying with the above, the product would most likely comply with the shelf life specification 
of two years. 
 
 

5. Sampling 
 
A general procedure for mosquito coil is as described in Annex E. 
 
 

6. Packaging and marking 
 
6.1 Packaging 
 
Mosquito coils shall be packed in a container where the package offers sufficient protection from 
breakage and contamination of the coils. Each unit container shall contain at least one mosquito coil 
stand/holder. The mosquito coil stand shall be made of suitable non-flammable materials, which can 
hold the burning coil stably. 
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6.2 Marking and labelling 
 
For products marketed in this country the mosquito coil shall bear legible and durable labels as required 
under the Pesticides Act 1974 (Amendment 2004) and subsequent rules and regulations. For products 
to be exported, the mosquito coil shall be marked as required by the trade practice or laws prevailing 
in the country concerned. 
 
 

7. Certification mark 
 
Each product, may, by arrangement with a recognised certification body, be marked with the 
certification mark of that body, provided the product conforms to the requirements of this Malaysian 
Standard. 
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Annex A 
(informative) 

 
 

Requirements for MS Reference Product for mosquito coil 
 
 

A.1 Formulation 
 
Ingredients 
 

Content, % w/w 

Active ingredient:  

 d-allethrin 0.20 

  

Inert ingredients:  

 Anti-moulding agent (Sodium benzoate) 0.03 

 Dye stuff (malachite green) 0.15 

 Perfume trace 

 Coconut shell powder 40.00 

 Incense powder 15.00 

 Modified starch 5.00 

 Wood powder 
 

(Balance) 
________ 

Total 100 

 
 

A.2 Parameters 
 

Burning time : 8.00 h ± 1.20 h 

Tensile strength : Min. 120 g 

Weight : 12.50 g ± 1.25 g/single coil 

Thickness : 3.80 mm ± 0.38 mm 

Moisture : Max. 10 % 
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Annex B 
(informative) 

 
 

Determination of the tensile strength/breaking load of mosquito coil 
 
 

B.1 Apparatus 
 
B.1.1 Plastic device, as illustrated in Figure B.1. 
 
B.1.2 Scale register, in the range of 0 g to (500 ± 5) g and calibrated as shown in Figure B.2. 
 
 

B.2 Parameters 
 
A piece of mosquito coil is placed on the plastic device so that one side of the groove supports 2 cm of 
the coil from the proximal end. The coil and plastic device are then placed on the flat platform of the 
500 g scale register. The pointed end of the screw is lowered and adjusted to fit into the distal end of 
the coil. The screw is then turned gently and gradually in a clockwise direction depressing the mosquito 
coil downwards until it breaks. The reading on the scale is recorded as the tensile strength. 
 

 
 

Figure B.1.   A single mosquito coil supported by a plastic device in position 
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Figure B.2.   Scale register 
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Annex C 
(informative) 

 
 

Method for separation of mosquito coils 
 
 

C.1 Procedure 
 
C1.1 Hold both distal ends of the double coils with thumbs and forefingers. 
 
C1.2 Gently push the distal ends in the opposite direction and pull them apart to separate into single 

coils. Gentle twisting could be done if necessary. 
 
 

C.2 Results 
 
Separation of double coils is considered achieved if no breakage occurs. 
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Annex D 
(normative) 

 
 

Evaluation method for biological efficacy 
 
 

D.1 Glass chamber method  
  
D.1.1 Test Insects1) 
 
Laboratory-cultured sucrose-fed adult female mosquitoes, Aedes aegypti or Culex 
quinquefasciatus, aged two days to five days shall be used. 
 
1) Standard strains of Aedes aegypti or Culex quinquefasciatus are available from the Infectious Disease Research Centre, 
Medical Entomology Division, Institute for Medical Research, Jalan Pahang, 50588 Kuala Lumpur or the Vector Control Research 
Unit, School of Biological Sciences, Universiti Sains Malaysia, 11800 Penang. 

 
D.1.2 Apparatus 
 
Glass chamber, with dimensions of 70 cm x 70 cm x 70 cm (see Figure D.1.) and constructed using 
glass panels to ensure easy cleaning of insecticide or solvent residues. 
 

 
Figure D.1. Glass chamber 
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D.1.3 Procedure 
 
D.1.3.1 Select a suitable testing room of any convenient size, capable of holding the Glass chamber 

with adequate additional space that allows efficient performance of the test. Maintain the 
temperature of this testing room at 26 °C ± 2 °C. 

 
D.1.3.2 Fix a single coil to its metal holder and place it in the centre of the glass chamber. Lit the coil, 

extinguish the flame once it is able to smoulder and allow the coil to burn continuously. 
Immediately introduce 20 or 25 test insects into the glass chamber and start timing. 

 
D.1.3.3 At suitable intervals, record the number of mosquitoes knocked down for a period of not more 

than 40 min. At the end of the observation period, remove the mosquitoes from the chamber. 
 
D.1.3.4 When the test completes, remove the toxic residues from the test chamber. Wash test 

chamber thoroughly with detergent solution and water. If carried out properly, these cleaning 
methods should remove most toxic residues. 

 
D.1.3.5 It is recommended that laboratories make a standard practice of taking periodic contamination 

observations employing a normal test mosquito group. A chamber shall be declared 
contaminated or unsatisfactory for use when the test mosquitoes held in the chamber for 1 h 
show knockdown in excess of 10 %. Special cleaning shall be required to remove insoluble 
toxic residues from certain chemical compounds. 

 
D.1.3.6 Repeat the above procedure with the MS Reference Product to determine the relative 

effectiveness of the test samples. 
 
D.1.3.7 For each sample replicate the process at least three times. Pool the data and generate the 

KT50 value using probit analysis. Only data collected within the range of 10 % to 90 % should 
be used for probit analysis. 

 
D.1.3.8 A comparison of 95 % confidence intervals of the KT50 values of the test sample and MS 

Reference Product shall be carried out. If both confidence intervals overlap, it indicates that 
both samples are not significantly different, or otherwise. 

 
D.1.3.9 The test product shall be interpreted and reported as meeting this standard if its KT50  is equal 

to or better than that of the MS Reference Product. 
 
 

D.2 Peet Grady method  
 
D.2.1 Test Insects1) 
 
Refer to D.1.1. 
 
D.2.2 Apparatus 
 
D.2.2.1 Peet Grady chamber (e.g Figure D.2.), designed with internal measurement of 180 cm x 180 

cm x 180 cm, constructed using smooth internal wall panels made of suitable materials (e.g. 
stainless steel, aluminium, glass) to ensure easy cleaning of insecticide or solvent residues. 
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Figure D.2. Peet Grady chamber 
 
 
D.2.2.2 Cylindrical mesh cage, height 20 cm to 30 cm, diameter 20 cm to 30 cm, made from mesh 20 

fabric, to confine the test insects. 
 
D.2.2.3 Electric fan, 30 cm diameter blade, wind speed 4.5 m/s to 5.0 m/s, with a flat dish of 30 cm 

diameter attached on top of the fan’s rail guard. 
 
D.2.3 Procedure 
 
D.2.3.1 Select a suitable testing room of any convenient size, capable of holding the Peet Grady 

chamber with adequate additional space that allows efficient performance of the test. Maintain 
the temperature of this testing room at 26 °C ± 2 °C. 

 
D.2.3.2 Place 20 or 25 test insects in a cylindrical mesh cage. Four cages of test insects are required 

per replicate. Hang each cage at the corners of the test chamber; 50 cm to 100 cm from the 
floor and 10 cm to 20 cm from the walls. 
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D.2.3.3 Place a small electric fan (30 cm blade diameter) in the centre of the Peet Grady chamber, 

with its flat dish facing the ceiling. Switch the fan on throughout the experiment to circulate 
the air within the test chamber. 

 
D.2.3.4 Fix a single coil to its metal holder. Lit the coil and extinguish the flame once the tip is able to 

smoulder. Place it onto the flat dish and allow it to burn continuously in the chamber. 
Immediately start timing. 

 
D.2.3.5 At suitable time intervals record the number of test insects knocked down for a period of not 

more than 1 h. At the end of the 1 h observation period, remove the mosquito coil.    Also, 
remove the cages together with the test insects from the chamber. 

 
D.2.3.6 When the test completes, remove the toxic residues from the test chamber. Wash the test 

chamber and its internal walls thoroughly with detergent solution and water. If carried out 
properly, these cleaning methods should remove most toxic residues. 

 
D.2.3.7 It is recommended that laboratories make a standard practice of taking periodic contamination 

observations employing a normal test mosquito group. A chamber shall be declared 
contaminated or unsatisfactory for use when the test mosquitoes held in the chamber for 1 h 
show knockdown in excess of 10 %. Special cleaning shall be required to remove insoluble 
toxic residues from certain chemical compounds. 

 
D.2.3.8 Repeat the above procedure using the MS Reference Product to determine the relative 

effectiveness of the test samples. 
 
D.2.3.9 For each sample replicate the process at least three times. Pool the data and generate the 

KT50 value using probit analysis. Only data collected within the range of 10 % to 90 % should 
be used for probit analysis. 

 
D.2.3.10 A comparison  of  95 %  confidence intervals  of  the  KT50   values  of  the  test samples and  

MS Reference Product shall be carried out. If both confidence intervals overlap, it indicates 
that both samples are not significantly different, or otherwise. 

 
D.2.3.11 The test product shall be interpreted and reported as meeting this standard if its KT50  is equal 

to or better than that of the MS Reference Product. 
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Annex E 
(informative) 

 
 

Sampling 
 
 

E.1 General requirements  
  
This sampling procedure was established by referring to Manual on development and use of FAO and 
WHO specifications for pesticides. 
 
E.1.1 Samples shall be stored in such a manner that there is no deterioration of the material. 
 
E.1.2 The sampling instrument shall be clean and dry. 
 
E.1.3 Samples shall be protected against contamination. 
 
 

E.2 Sampling, testing and acceptance 
 
E.2.1 In any consignment, the master cartons containing containers of the same type shall constitute 

one lot. 
 
E.2.2 Samples shall be drawn from each lot and individually tested to ascertain whether the material 

complies with the specified requirements. 
 
E.2.3 Any sampling failing to comply with the specified requirements shall be termed as defective. The 

acceptance number shall be the maximum number of defective samples permissible for one lot 
to be accepted. 

 
E.2.4 The following table shows the number of containers to be drawn from the lot and the acceptance 

number.  However, in the events that a bigger number of coils is required to perform the tests, 
the number of containers to be sampled should be increased accordingly. 

 
Table E.1. Sampling lot 

 

Total number of containers 
in one lot 

Minimum number of 
containers to be sampled 

Acceptance number 

300 or less 3 0 

301 to 1200 6 1 

1201 to 2000 13 2 

2001 to 7000 21 3 

7001 to 15000 29 4 

15 001 to 24000 48 6 

24001 to 41000 84 9 

above 41000 126 13 
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E.2.5 Each of the containers to be tested shall be drawn from a different master carton which shall be 

selected at random. In order to ensure randomness of selection, random number tables shall be 
used. If such table is not available, the following procedure may be adopted. 

 
Starting from any master carton, count the master cartons as 1, 2, 3…r in a systematic manner. 
Every rth carton shall be drawn, r being the integral part of N/n, where N is the total number of 
master cartons in the lot and n is the number of master cartons to be selected. 

 
 

E.3 Preparation of test samples 
 
E.3.1 A sufficient quantity of samples is selected by taking at random a double coil from each individual 

box of the reduced sample. From the total number of selected coils, sufficient coil samples are 
reserved for examination for compliance with the requirements of physical characteristics in 
4.2.1, 4.2.2, 4.2.3 and 4.2.4. 

 
E.3.2 The remainder of the coils are ground in a hammer-mill to pass a sieve mesh 25 and reserved 

for test for compliance with 4.1.1. 2. These groups of samples shall be packed and labelled, 
taking into account the general requirements in Clause E.1. 
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