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Foreword 
 
 
This Malaysian Standard was developed by the Technical Committee on Household 
Pesticides (NSC B/TC 12), under the authority of the Industry Standards Committee on 
Chemicals and Materials (NSC B). 
 
Major modifications in this revision are as follows:  
 
a)  the title has been changed from “Household insecticide products - Aerosol against flying 

insects – Specification (First revision)” to “Household insecticide products – Space 
spray aerosol – Chemical, physical and biological efficacy requirements (Second 
revision)”; 

 
b)  deleted clause 3.1 “Insecticidal aerosol”, 4.2.2 “Valve construction” and clause 4.2.6 

“Protective cap and seal”; 
 
c)  included new annexes on “Determination of brimful capacity of aerosol cans” from MS 

1364:1994 Method for the determination of brimful capacity of aerosol cans” and 
“Evaluation methods for biological efficacy by using glass chamber method and Peet-
Grady method” from MS 1911: Part 1: 2006 Household insecticide products - Evaluation 
method for biological efficacy - Part 1: Glass Chamber method and MS 1911: Part 2: 2006 
Household insecticide products - Evaluation method for biological efficacy - Part 2: Peet-
Grady method; 

 
d)  added table for “Acceptable tolerance values of active ingredients of formulated products” 

and ‘’Active ingredient degradation limits in the product after accelerated and true storage 
condition’’; and 

 
e)  added definitions for “knockdown”, “KT50 value” and “mortality”. 
 
The development of this standard is based on current practices and requirements of local 
industries and relevant authorities.  
 
This Malaysian Standard cancels and replaces MS 1257: 2006 Household insecticide products -  
Aerosol against flying insects – Specification (First revision). 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations. 
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Household insecticide products - Space spray aerosol – Chemical, 
physical and biological efficacy requirements  

(Second revision) 
 
 

1 Scope 
 
This Malaysian Standard specifies the chemical, physical and biological efficacy requirements 
of space spray aerosol intended for household use against mosquitoes, houseflies and other 
flying insects. 
 
NOTE. Attention is drawn to the mandatory requirement that insecticide aerosols marketed in the 
country are to be registered with the Malaysian Pesticides Board under the Pesticides Act 1974 
(Amendment 2004). 

 
 

2 Normative references 
 
The following normative references are 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 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 coordinated 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. 
 

3.2 KT50 value 

 
Knockdown time for 50 % of test insects under specified test conditions. 
 
3.3 Malaysian Standard Reference Product (MS Reference Product) 
 
MS Reference Products are household insecticide products which contain pre-defined active 
ingredient(s) of insecticide and inert substance(s) which meet 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, a 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 aerosol products under evaluation. 
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NOTE. MS Reference Products are available from the Vector Control Research Unit, School of 
Biological Sciences, Universiti Sains Malaysia, 11800 Penang, Malaysia. 

 
3.4 mortality 
 
It is defined as the percentage of the test insects killed under test conditions. 
 
3.5 space spray aerosol 
 
The product is a liquid insecticide formulation in a pressurised dispenser containing suitable 
active ingredient(s) together with solvent and propellant. The product shall be effective against 
target insects as a space spray in the form of an aerosol. 
 
 

4 Requirements 
 
4.1 Chemical requirement 
 
4.1.1 type 
 
The active ingredient(s) selected shall be pyrethroid(s) or any other suitable compounds. 
 
4.1.2 active ingredient identity and content tests 
 
4.1.2.1 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 Association of Analytical Chemists (AOAC) International Publications shall 
be used. An example of a test method to determine the active ingredient is given in Annex B. 
 
4.1.2.2 The active ingredient content shall be declared in % w/w and the average content 
analysed shall be within the tolerance allowed as in Table 1. 
 

Table 1. Acceptable tolerance values of active ingredients of formulated products 
 

Declared content 
(g/kg or g/L or % w/w) 

Tolerance 

≤ 25 (≤2.5 % w/w) ± 15 % of declared content 

> 25 – 100 (> 2.5 % w/w – 10 % w/w) ± 10 % of declared content 

> 100 – 250 (> 10 % w/w – 25 % w/w) ± 6 % of declared content 

> 250 – 500 (> 25 % w/w – 50 % w/w) ± 5 % of declared content 

> 500 (> 50 % w/w) ± 25 g/kg or g/L (2.5 % w/w) 

NOTE. The above table is in line with the Malaysian Pesticides Board guideline. 

 
4.1.2.3 When the identity or content remains in doubt, it shall be analysed using at least an 
additional validated test method. 
 



MS 1257:2021 

© STANDARDS MALAYSIA 2021 - All rights reserved  3 

4.1.3 inert ingredients 
 
4.1.3.1 The ingredients of the insecticidal aerosol formulation shall be compatible with one 
another. 
 
4.1.3.2 The solvent or diluent shall be inert, generally not harmful to humans and the 
environment and shall have no damaging effect on the gaskets, dispensers, discharge button 
and/or the spray-through cap under normal use. 
 
4.1.3.3 The product shall not contain CFC (chlorofluorocarbon). 
 
4.2 Physical requirement 
 
4.2.1 internal pressure 
 
The internal pressure of the filled dispenser shall not exceed 600 kPa at (26 ± 2) °C when 
determined by any suitable internal pressure test method or method prescribed in Annex C. 
 
4.2.2 clogging of dispenser valve 
 
When the dispenser valve is treated in accordance with the method specified in Annex D, no 
clogging shall occur during the dispersion of the contents. 
 
4.2.3 delivery rate 
 
It is to be determined by any suitable delivery rate test method or the method prescribed in 
Annex E. 
 
4.2.4 ieakage 
 
The valve shall not leak when tested by any suitable leakage test method or method 
prescribed in Annex G. 
 
4.3 biological efficacy requirements 
 
When the test aerosol is evaluated in accordance with test methods given in Annex H, its 
efficacy shall be equal or more effective than that achieved by the MS Reference Product for 
insecticidal aerosol. 
 
4.4 stability of active ingredient(s) 
 
4.4.1 The aim is to determine the stability of the active ingredients (in original packaging) 
under storage. 
 
4.4.2 The stability test should be conducted as follows: 
 
a) At ambient temperature of 26 (± 2) °C for 2 years or more; or 
 
b) In accordance with the FAO Accelerated Storage Test Procedure, at elevated 

temperatures of (54 ± 2) °C for 14 days or (50 ± 2) °C for 4 weeks or (45 ± 2) °C for 6 
weeks or (40 ± 2) °C for 8 weeks or (35 ± 2) °C for 12 weeks or (30 ± 2) °C for 18 
weeks. 
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Table 2. Active ingredient degradation limits in the product after accelerated and true 

storage condition 
 

% w/w Active ingredient 

content 

Acceptable variation/degradation in active 

content (%) 

< 2.5 ±15 % 

2.5-10 ±10 % 

10-25 If there is a decrease of ≥ 5% in concentration of 

active ingredient from the test sample at time 

zero, then additional information will be required. 

The deviations shall not be more than ±10 %. 

25-50 

>50 

NOTE. The above table is in line with the Malaysian Pesticides Board guideline. 

 
Upon compliance with the above, the product would most likely comply with the shelf life 
specification of 2 years or more for ambient testing and 2 years for the elevated temperature 
test. 
 
 

5 Sampling 
 
In the absence of any other sampling plan agreed upon between the purchasers and 
suppliers, representative samples shall be obtained in accordance with the procedure 
prescribed in Annex J. 
 
 

6 Packaging and marking 
 
6.1 Packaging 
 
6.1.1 The product shall be packed in clean, dry and leak-proof containers made of tin-
plated mild steel or in any other suitable containers. The containers shall be tested in the 
water bath at (50 ± 5) °C for 3 min and show no leakage or any deformation of the cans. 
 
6.1.2 The volume of the content in a container shall be less than 85 % of its brimful 
capacity. Refer to Annex F. 
 
6.2 marking and labelling 
 
For products marketed in this country, the insecticide aerosol 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 insecticide aerosol shall be marked as 
required by the trade practice or laws prevailing in the country concerned. 
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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 
(normative) 

 

Requirements for MS Reference Product for space spray aerosol against 
flying insects 

 
 

A.1 Formulation 
 
The composition of the formulation of the MS Reference Products for space spray aerosol 
against flying insects is  given in  Table A.1. 
 

Table A.1. Formulation 
 

Ingredients 
Content 
(% w/w) 

Active ingredient:  

prallethrin 0.07 

d-phenothrin 0.05 

Inert ingredients:  

Deodorised kerosene 39.88 (Balance) 

LPG 60.00  

Total 100 

 
 

A.2 Parameters 
 
The parameters for the aerosol spray can shall be as specified in Table A.2. 
 

Table A.2. Parameters 
 

Delivery rate (3.0 ± 0.3) g/s  

Can 
specification 
 

tin-plated internally plain, no leaks when tested in water bath at 
(50 ± 5) °C for 3 min 

Pressure in can 415 kPa to 485 kPa gauge at (26 ± 2) °C 

 
 

A.3 Other requirements 
 
A.3.1 MS Reference Product for aerosol to be replaced when net contents fall below 20 % of 
its weight after use. 
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Annex B 
(informative) 

 

Determination of prallethrin and d-phenothrin in oil-based aerosol 
 
 

B.1 Scope 
 
This method is used to determine contents of prallethrin and d-phenothrin in oil-based aerosol 
with contents ranging from 0.03 % w/w to 0.20 % w/w for prallethrin and 0.03 % w/w to 0.20 % 
w/w for d-phenothrin. 
 
 

B.2 Principle 
 
Propellant gas in the aerosol container is first removed and then  contents of prallethrin and d-
phenothrin in the remaining liquid are analysed using the gas chromatography method with BBP 
as internal standard. 
 
 

B.3 Reagents 
 
The following reagents shall be used. 
 
B.3.1 prallethrin standard, technical grade of known content. 
 
Store in refrigerator and avoid direct sunlight. 
 
B.3.2 d-phenothrin standard, technical grade of known content. 
 
Store in refrigerator and avoid direct sunlight. 
 
B.3.3 benzyl butyl phthalate (BBP), analytical reagent grade. 
 
B.3.4 acetone, analytical reagent grade. 
 
 

B.4 Apparatus 
 
Use usual laboratory apparatus and, in particular, the following. 
 
B.4.1 gas chromatography (GC), equipped with split or splitless injection and flame 
ionisation detector or equivalent. 
 
B.4.2 integrator, ChemStation or equivalent. 
 
B.4.3  analytical balance, capable of weighing to the nearest 0.0001 g. 
 
B.4.4 volumetric pipettes, can deliver 1 ml and 3 ml. 
 
B.4.5 screw cap vial, of capacity 20 ml. 
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B.4.6 volumetric flask, of capacity 50 ml. 
 
 

B.5 Gas chromatography conditions 
 
The conditions for gas chromatography are as specified in Table B.1. 
 

Table B.1. Conditions for gas chromatography 
 

Detector Flame ionisation detector 

Column DB-5 (0.53 mm x 30 m; film thickness 1.5 µm) or equivalent 

Oven temperature 230 °C 

Injection port 
temperature 

250 °C 

Detector temperature 300 °C 

Hydrogen flow 40 ml/min 

Air flow 400 ml/min 

Makeup gas flow 30 ml/min (nitrogen) 

Carrier gas Nitrogen 

Flow rate 8 ml/min 

Split ratio 10 to 1 

Injection volume 1 µL 

Retention time prallethrin - about 3.5 min 

 
 

B.6 Preparation of standard solutions 
 
The standard solutions shall be prepared as follows: 
 
B.6.1 internal standard solution 
 
Weigh approximately 150 mg of BBP into a 50 ml volumetric flask, dissolve and make up to 50 
ml with acetone, shake well. 
 
B.6.2 standard solution of prallethrin 
 
Weigh accurately 50 mg of prallethrin standard into a 50 ml volumetric flask, dissolve and make 
up to 50 ml with acetone, shake well. 
 
For the remaining solution, after use, seal the opening with parafilm and store refrigerated; this 
solution can be re-used within one month. 
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B.6.3 standard solution of d-phenothrin 
 
Weigh accurately 50 mg of d-phenothrin standard into a 50 ml volumetric flask, dissolve and 
make up to 50 ml with acetone, shake well. 
 
For the remaining solution, after use, seal the opening with parafilm and store refrigerated; this 
solution can be re-used within one month. 
 
B.6.4 calibration solution 
 
Pipette out 3 ml standard solution of prallethrin, 3 ml standard solution of d-phenothrin and 1 ml 
of internal standard into a 20 ml screw cap vial, make up the volume to 20 ml with acetone and 
transfer 1 ml to GC vial. 
 
Calibration solution should be freshly prepared whenever there is a new batch of sample to be 
analysed. 
 
 

B.7 Preparation of sample solution 
 
The sample solution shall be prepared as follows. 
 
B.7.1 Weigh sample aerosol (A g). 
 
B.7.2 Cool the aerosol container in freezer/refrigerator overnight. 
 
B.7.3 Punch a small hole at the shoulder of the container to release the liquefied gas 
gradually at room temperature. 
 
B.7.4 After there is no sound of gas being released, open the aerosol container with a can 
opener. 
 
B.7.5 Transfer the aerosol can into a water bath at about 45 °C and shake it slowly for 30 min 
to evaporate the dissolved gas. 
 
B.7.6 Weigh the container with residual liquid (B g). 
 
B.7.7 Transfer residual liquid into a glass bottle with cap and weigh the empty can (C g). 
 
B.7.8 Calculate percentage of gas and liquid in aerosol with the following equations. 
 
  Gas ratio   =  [(A - B) / (A - C)] 
 
  Liquid ratio    =  [(B - C) / (A - C)] 
 
B.7.9 Calculate the concentration of prallethrin and d-phenothrin in base liquid with the 
following equations. 
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B.7.10 Weigh at least twice an appropriate amount1 of base liquid into a 20 ml vial. 
 
B.7.11 Add 1 ml of internal standard solution and add to 15 ml with acetone. 
 
B.7.12 Transfer 1 ml into GC vial. 
 
 

B.8 Determination by gas chromatography 
 
Inject in duplicate 1 µL of calibration solution. The response factors (RF) obtained for two 
consecutive injections should not be more than 2 %. Otherwise repeat the injection again until 
RF less than 2 %. 
 
 

B.9 Calculation 
 
Calculate the mean value of each pair of response factors bracketing the injections of samples 
and use this value for calculating the amount of prallethrin and d-phenothrin. 
 
 

 
 

Percentage of component to be determined (prallethrin and d-phenothrin) in oil-based aerosol. 
 
 

 
where 
 
Ji individual response factor of the component to be determined; 
 
F average response factor of the component to be determined; 
 
Sc peak area of the component to be determined in calibration solution; 
 
Ss peak area of component to be determined in sample solution; 
 
lc peak area of the internal standard in calibration solution; 
 
ls peak area of the internal standard in sample solution; 
 
Wc weight, expressed in mg, of component to be determined in calibration solution; 

                                                                 
1 NOTE. Contents of prallethrin and d-phenothrin shall be within 1 mg to 5 mg. 
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P purity of standard (technical grade) of component to be determined; 
 
Ws expressed in mg, of base liquid weighed; and 
 
L liquid ratio in aerosol. 
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Annex C 
(informative) 

 

Determination of internal pressure of aerosol 
 
 

C.1 Apparatus 
 
C.1.1 pressure gauge, with a range from 0 kPa to 1400 kPa. 
 
C.1.2 constant temperature water bath, capable of being maintained at (26 ± 2) °C, at least 
250 mm deep and 200 mm wide with a suitable stirring device. 
 
 

C.2 Procedure 
 
C.2.1 Place 3 aerosols in the water bath with water level just below the top of the valve stem 
and temperature at (26 ± 2) °C. 
 
C.2.2 When the aerosols remain in water bath with a constant temperature of (26 ± 2) °C for 
30 min, place the pressure gauge on top of the valve stem and press down firmly to open the 
aerosol valve and record down the pressure reading from the gauge. 
 
C.2.3 Repeat C.2.2 for the two additional aerosols and determine the mean of the 3 readings. 
 
 

C.3 Result 
 
The mean pressure obtained in C.2.3, expressed in kPa, is the internal pressure of the test 
aerosols. 
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Annex D 
(normative) 

 

Testing of valves for clogging 
 
 

D.1 Apparatus 
 
D.1.1 fume hood 
 
D.1.2 protective clothing and mask 
 
 

D.2 Procedure 
 
D.2.1 Select a minimum of 3 cans of aerosol randomly from the lot. 
 
D.2.2 Shake the aerosol cans thoroughly while keeping them in an upright position. Disperse 
completely the content to determine whether there is clogging of the valve. 
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Annex E 
(informative) 

 

Determination of delivery rate of aerosol 
 
 

E.1 Apparatus 
 
E.1.1 balance, 0.01 g scale or any suitable weighing machine. 
 
E.1.2 stop watch or electric timer. 
 
 

E.2 Sampling, testing and acceptance 
 
E.2.1 Activate the valve for a few seconds and weigh the aerosol to the nearest 0.01 g. 
 
E.2.2 Keep the aerosol can on the shelf at room temperature of (26 ± 2) °C in an upright 
position for 30 min. 
 
E.2.3 Actuate the valve for 10 s, preferably into an exhaust hood. 
 
E.2.4 Re-weigh the aerosol, and compute the mass difference. 
 
E.2.5 Calculate the delivery rate, expressed in g/s using the equation: 
 

  
 
where 
 
D delivery rate, expressed in g/s; and 
 
m mass loss, expressed in g. 
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Annex F 
(informative) 

 

Determination of brimful capacity of aerosol cans 
 
 

F.1 General 
 
The methods for determining capacity all rely on obtaining the mass of water in the can. For cans 
with a capacity equal to or greater than 400 ml, a correction factor as specified in Table F.1 can 
be applied, but only if a very precise determination of capacity is necessary. 
 
F1.1 temperature-dependent correction factor 
 

Table F.1. Correction factors 
 

Water Temperature  
(°C) 

Correction Factor  
(F) 

12 1.0005 

14 1.0008 

16 1.0011 

18 1.0014 

20 1.0018 

22 1.0022 

24 1.0027 

26 1.0033 

28 1.0038 

30 1.0044 

 
 
F1.2 accuracy of the balance 
 
The scales used for weighing the cans shall be as accurate as specified in Table F.2. 
 

Table F.2. Balance accuracy 
 

Mass of can, m  
(g) 

Accuracy  
(g) 

m < 50 ± 0.2 

50 < m < 500 ± 0.5 

500 < m ± 1.0 

 
 

F.2 Determination of brimful capacity, C2 
 
F.2.1 Close the can with a rigid disc of transparent plastic with two holes, 3 mm in diameter 
and about 7 mm apart, or one hole, 6 mm in diameter. 
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F.2.2 Determine the mass of the empty can together with the disc, md1, in g, as accurately as 
possible as specified in Table F.2. 
 
F.2.3 If necessary, measure the temperature of the water to be used as specified in Table 
F.1. 
 
F.2.4 Fill  the can with water, avoiding air bubbles. 
 
F.2.5 Close the can with the disc, the hole(s) in the disc being as close as possible to the 
edge of the aperture, and complete filling through the holes. Shake the can, if necessary, during 
the filling process to ensure the release of any trapped air. 
 
F.2.6 Remove any surplus water from the outside of the can. 
 
F.2.7  Determine the mass of the filled can together with the disc, md2, in g, as accurately as 
possible as specified in Table F.2. 
 
F.2.8 The difference between the weighings (md2 - md1), if necessary multiplied by the 
relevant correction factor as specified in  Table F.1, represents the brimful capacity, C2, of the 
can, in (ml). 
 
 

F.3 Tolerance on capacity 
 
F.3.1 general 
 
When a series of standard nominal capacities has been agreed, tolerances are as given in Table 
F.3. These tolerances define the limits of acceptable deviation resulting from variations in can 
design and manufacture. At least 99.7 % of the individual cans shall lie within these limits. 
 
NOTE. This percentage is derived from statistical theory: when a variable X is distributed according to a 
normal distribution of parameters m and 𝜎 (where m is the arithmetical mean and 𝜎 is the standard 
deviation), 99.7 % of its values are between (m - 3𝜎) and (m + 3𝜎). 
 

F.3.2  tolerance 
 

Table F.3. Tolerances on capacities 
 

Brimful capacity 
 (ml) 

Tolerances 

% ml 

< 80 ± 5 - 

80 to 100 - ± 4 

101 to 150 ± 4 - 

151 to 200 - ± 6 

201 to 430 ± 3 - 

431 to 650 - ± 13 

651 to 1000 ± 2 - 

1001 to 1400 - ± 20 
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Annex G 
(informative) 

 

Determination of valve leakage 
 
 

G.1 Method 1: Major leakage 
 
Immerse completely the aerosol product in a hot water bath with a temperature of (50 ± 5) °C for 
3 min. Pressure within the can will gradually build up to cause the gas to escape through any 
possible openings. Continuous bubbles will rise to the water surface indicating failure of the 
major leakage test. 
 
 

G.2 Method 2: Micro leakage 
 
G.2.1 This test procedure is developed to determine the weight loss of insecticide aerosols, 
where 12 aerosol products are used to measure the micro leakage rate. 
 
G.2.2 After recording the date and time the test is started, each of the 12 containers is 
weighed to the nearest g.  The test containers are then allowed to stand upright for at least 3 
days at room temperature (26 ± 2) °C. After this, the date and time are again recorded and 
containers are re-weighed. 
 
G.2.3 Calculate the leakage rate using the following equation. 
 

 

where 
 
w1 is the gross weight, expressed in g, before test; 
 
w2 is the gross weight, expressed in g, after test; and 
 
t is the test time period, expressed in days. 
 
G.2.4 The containers are acceptable if the average leakage rate is not more than 3.5 % of the 
initial declared weight per year, and if none of the containers has a leakage rate greater than 5 
%. If the latter is not met, the test is repeated on an additional 24 containers. The lot is then 
acceptable provided that not more than two of the 36 test containers leak more than 5 % and 
none of the containers leak more than 7 % of the initial declared weight per year. 
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Annex H 
(normative) 

 

Evaluation methods for biological efficacy 
 
 

H.1 Glass chamber method 
 
H.1.1 test insects 
 
Example, laboratory-cultured sucrose-fed adult female mosquitoes (Aedes aegypti or Culex 
quinquefasciatus) or male and/or female houseflies (Musca domestica) aged 2 d to 5 d shall be 
used. 
 
NOTE. Susceptible strains of Aedes aegypti, Culex quinquefasciatus or Musca domestica are available 
from the Infectious Disease Research Centre, Medical Entomology Unit, Institute for Medical Research, 
Jalan Pahang, 50588 Kuala Lumpur or the Vector Control Research Unit, School of Biological Sciences, 
Universiti Sains Malaysia, 11800 Penang. 

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

 
 

Figure H.1. Glass chamber 
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H.1.3 Procedure 
 
H.1.3.1 Select a suitable testing room of any convenient size, capable of holding the test 
chamber with adequate additional space that allows efficient performance of the test. Maintain 
the temperature of this testing room at (26 ± 2) °C. 
 
H.1.3.2 Release 20 test insects into the test chamber and spray (0.65 ± 0.10) g of the test 
aerosol into the chamber using an aerosol dispenser and start timing. 
 
H.1.3.3 At suitable time intervals, record the number of test insects knocked down for a 
period of not more than 40 min. At the end of the observation period, carefully collect the test 
insects into a suitably sized clean container with sucrose-wetted cotton wool. Keep the test 
insects for 24 h mortality observation. 
 
H.1.3.4 Express the result as: 
 
a) KT50 from the pooled data; and 
 
b) Mortality at 24 h.  
 
H.1.3.5 Compare the performance of the test aerosol against the MS Reference Product for 
space spray aerosol in two categories i.e., KT50 and mortality at 24 h. 
 
H.1.3.6 When the test is completed, remove the toxic residues from the test chamber. Wash 
the test chamber and its internal walls thoroughly with a detergent solution and water. If carried 
out properly, these cleaning methods should remove most toxic residues. 
 
H.1.3.7 It is recommended that laboratories make a standard practice of  periodic 
contamination observations employing a normal test mosquito group. A chamber shall be 
declared contaminated or unsatisfactory for use when more than 10 % of the test mosquitoes 
held in the chamber for 1 h  are knocked down. . Special cleaning shall be required to remove 
insoluble toxic residues from certain chemical compounds. 
 
H.1.3.8 Repeat the above procedure using the MS Reference Product to determine the 
relative effectiveness of the test samples. 
 
H.1.3.9 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. 
 
H.1.3.10 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. 
 
H.1.3.11 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. 
 
 

H.2 Peet-Grady method 
 
H.2.1 Test insects 
 
Refer to H.1.1. 
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H.2.2 Apparatus 
 
H.2.2.1 Peet-Grady chamber (e.g., Figure H.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. 
 

 
 

Aerosol introduction ports for aerosol assessment (15 cm × 15 cm) 

 
Figure H.2. Peet-Grady chamber 

 
H.2.2.2 Aerosol dispenser, calibrated and able to spray aerosol at an accuracy of ± 0.1 g. 
 
H.2.3 Procedure 
 
H.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 ± 2) °C. 
 
H.2.3.2 Release at least 50 test insects into the test chamber and spray (0.65 ± 0.10) g of the 
test aerosol into the chamber using an aerosol dispenser and start timing. 
 
H.2.3.3 At suitable time intervals, record the number of test insects knocked down over a 
period of not more than 1 hour. At the end of the observation period, carefully collect the test 
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insects into a suitably sized clean container with sucrose-wetted cotton wool. Keep the test 
insects for 24 hours for mortality observation. 
 
H.2.3.4 Express the result as: 
 
a) KT50 from the pooled data; and 
 
b) mortality at 24 h. 
 
H.2.3.5 Compare the performance of the test aerosol against the MS Reference Product for 
space spray aerosol in two categories i.e., KT50 and mortality at 24 h. 
 
H.2.3.6 When every test replicate is completed, remove the toxic residues from the test 
chamber. Wash the test chamber and its internal walls thoroughly with a detergent solution and 
water. If carried out properly, these cleaning methods should remove most toxic residues. 
 
H.2.3.7 It is recommended that laboratories make a standard practice of  periodic 
contamination observations employing a normal test mosquito group. A chamber shall be 
declared contaminated or unsatisfactory for use when more than 10 % of the test mosquitoes 
held in the chamber for 1 hour are knocked down. Special cleaning shall be required to remove 
insoluble toxic residues from certain chemical compounds. 
 
H.2.3.8 Repeat the above procedure using the MS Reference Product to determine the 
relative effectiveness of the test samples. 
 
H.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. 
 
H.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. 
 
H.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 J 
(informative) 

 

Sampling 
 
 

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

J.2 Sampling, testing and acceptance 
 
J.2.1 In any consignment, the master cartons containing containers of the same type shall 
constitute one lot. 
 
J.2.2 Samples shall be drawn from each lot and individually tested to ascertain whether the 
material complies with the specified requirements. 
 
J.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. 
 
J.2.4 Table J.1 below shows the number of containers to be drawn from the lot and the 
acceptance number. However, in the event that a bigger number of samples is required to 
perform the tests, the number of containers to be sampled should be increased accordingly. 
 

Table J.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 1 200 6 1 

1 201 to 2 000 13 2 

2 001 to 7 000 21 3 

7 001 to 15 000 29 4 

15 001 to 24 000 48 6 

24 001 to 41 000 84 9 

above 41 000 126 13 
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J.2.5 Each of the containers to be tested shall be drawn from a different master carton to be 
selected randomly. To ensure randomness of selection, random number tables shall be used. If 
such a table is not available, the following procedure may be adopted. 
 
J.2.6 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. 
 
 

J.3 Preparation of test samples 
 
Sufficient samples are randomly taken from each individual box of a reduced sample for 
examination for compliance with physical and chemical requirements. 
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