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ABSTRACT 

Many types of combination of pesticide are being used effectively as an insecticide, weedicide, growth regulators and may other 

applications successfully. To control termites and insecticide these combinations of acetamiprid and bifenthrin are being used 

effectively in the plant kingdom. Acetamiprid is an organic compound basically and the bifenthrin is and pyrethroid molecule. 

These molecules are being used as an insecticide; even though chemically different in nature. These molecules in different 

concentrations and combinations are being used over 100 countries; it is very important to detect and quantify with lesser time 

and cost-effective. This HPLC method is a simple method to quantify these two molecules within 17 minutes. The simple 

HPLC analytical method is a reversed-phase chromatography principle by using acetonitrile and 1% Ortho Phosphoric Acid 

(OPA) in HPLC grade water 80:20 ratio. In this method Shimadzu C18 column is used with the dimension as 250mm length; 

4.6 mm dimension and 5μm silica particle size packed. The detection was carried out at 225nm, with the Shimadzu detector 

supported with LC solution software. In this method, these acetamiprid was eluted at 3.6 minutes and the bifenthrin was eluted 

at 2.7 minutes. This analytical method was complying all the validation parameters of SANCO 3029; version 4 and ICH 

guideline. 

 

Keywords⸺ Acetamiprid and Bifenthrin, RP-HPLC, SANCO 3030/99 Rev.4, ICH Guideline 

1. INTRODUCTION 

Acetamiprid is an organic chemical and this molecule consist a main pyridine, chloride, N-methyl and emine system along with a 

cynide residue. This is a very fast degrading molecule in the soil (9 days for 90%) and the environment (14 days 50% ) The 

pyridine molecule substituted at 1, 4 positions by chloride and a side chain consist of N-methyl residue with cyanide system. The 

well-known pyrethroid permethrin, cypermethrin like molecular structure has this bifenthrin; whereas this bifenthrin consists of 

trifluoride atoms instead of chloride and in the biphenyl system has a methyl in the ortho position of the chain attachment. The 

fluoride system so effectively controls the termites in the soil applications. These molecules are being used as an insecticide; even 

though chemically different in nature. These molecules in different concentrations and combinations are being used over 100 

countries; it is very important to detect and quantify with lesser time and cost-effective. This HPLC method is a simple method to 

quantify these two molecules within 17 minutes. The simple HPLC analytical method is a reversed-phase chromatography 

principle by using acetonitrile and 1% Ortho Phosphoric Acid (OPA) in HPLC grade water in the ratio of 80:20 in the analytical 

system. 
 

2. MATERIALS AND METHOD 

2.1 Reagents and chemicals used 

All the analytical grade solvents and water were used in this analytical method development. A class ‘A’ glass wear used in this 

analytical method development processes. 

 

2.2 Instrument 

In this experiment used HPLC was periodically calibrated and well maintained to develop this analytical method effectively. This 

HPLC used to separation and quantification of acetamiprid and bifenthrin in the Wettable Powder (WP) formulation. The 

analytical instrument details viz; HPLC - Shimadzu, Model - LC 2030; Detector - UV-Vis.; Absorption at 225 nm; Column used, 

Shimadzu C18 (250 x 4.6, 5μ); mobile phase used Acetonitrile and Water (1% OPA); ratio of 80:20 (v/v) with flow rate 1 ml/min. 

With this HPLC conditions, the acetamiprid and bifenthrin molecules are separated. The elution of acetamiprid and bifenthrin 

were observed at 3.6 minutes and 12.7 minutes respectively.  
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2.3 Preparation of Mobile phase 

A volume of 80% Acetonitrile and 20% were programmed through the LC solution software and used for dmethod development 

and quantification analysis. 
 

3. ANALYTICAL METHOD VALIDATION 

3.1 Specificity 

3.1.1 Preparation of standard stock solutions: An amount of 10.03 mg Acetamiprid reference standard with purity 99.72% and 

10.03 mg Bifenthrin reference standard with purity 99.71% were weighed accurately into clean and dry 10 mL volumetric flasks 

separately, dissolved with mobile phase and made up to the mark with the mobile phase. This solution was equivalent to 1000.19 

mg/L and 1000.09 mg/L respectively. From this, an aliquot of each 2.5 ml solution was mixed in a 25 mL volumetric flask, 

diluted with the mobile phase. This solution was equivalent to 100 mg/L 

 

 
Fig. 1: Typical Chromatogram for Acetamiprid and Bifenthrin 

 

3.1.2 Preparation of Sample Solution: An amount of 10.0 mg test substance was weighed accurately into a clean and dry 100 

mL volumetric flask, dissolved in the mobile phase and made up to the mark with the mobile phase. This solution was equivalent 

to 100 mg/L and used for determination of Specificity. 
 

The Specificity of HPLC method for Acetamiprid + Bifenthrin was determined by injecting the Standard and Sample solutions 

along with blank (mobile phase) and observed that there was no interference found with the main peak of interest. Hence, this 

method was considered to be specific for the analysis of the test substance 
 

3.2 Linearity  

3.2.1 Preparation of Standard Stock Solution and working standard: The Specificity standard solution (100 mg/L) was used 

for the determination of Linearity. From the Specificity Standard solution (100 mg/L), the serial dilutions were made by using 

mobile phase, to prepare further concentrations such as 0.1, 1, 5, 10, 15 and 20 mg/L respectively. 
 

The prepared standard solutions were injected by an autosampler into the HPLC system and a linear curve was plotted for the 

concentration of standard versus observed peak area and the correlation coefficient was determined respectively. The results are 

presented in Table 1. 

Table 1: Linearity of Acetamiprid & Bifenthrin Reference Standard. 

Std. 

Code 

Concentration 

(mg/L) 

Std. Area (mV) 

Acetamiprid 

Std. Area (mV) 

Bifenthrin 

L-Std-1 0.1 7290 7425 

L-Std-2 1 72635 74998 

L-Std-3 5 371563 376147 

L-Std-4 10 749165 762219 

L-Std-5 15 1109865 1144957 

L-Std-6 20 1501232 1551079 

Intercept -2013.3 -5650.8 

Slope 74830 77314 

Correlation Coefficient (r) 1.0000 0.9999 

 

    
Fig. 2: Linearity Curve for Acetamiprid and Bifenthrin 
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4. PRECISION 
4.1 Preparation of Standard Solution 

The Linearity standard solution; standard 5mg/L was prepared and used for the precision determination. 
 

4.2 Preparation of Sample Solution 

An amount of 18.20, 18.21, 18.20, 18.19 and 18.18 mg Test substance was weighed accurately into clean and dry 10 mL 

volumetric flasks, dissolved the contents with mobile phase and made up to the mark with the mobile phase. These solutions were 

equivalent to 1820, 1821, 1820, 1819 and 1818 mg/L respectively. An aliquot of 0.1 mL sample solutions was taken into 10 mL 

volumetric flasks, diluted with mobile phase and made up to the mark with the mobile phase These solutions were equivalent to 

18.20, 18.21, 18.20, 18.19 and 18.18 mg/L respectively. These prepared solutions were injected into HPLC. The results are 

presented in Table 2-3. 

 
Fig. 3: Typical Chromatogram for Acetamiprid & Bifenthrin (separation in the specificity run) 

 

Table 2: Precision (Acetamiprid) 

Code 
Sam. 

Conc.(mg/L) 

Std. Conc. 

(mg/L) 

Samp. Area 

(mV) 

Std. 

Area 

Avg. Std. 

Area 

(mV) 

Purity of 

Calibration 

sol. 

A.I. 

Content 

(%) 

Avg. 

Content 

(%) 

P-Std-R1 - 

5 

- 371278 

370980 100 

- - 

P1R1 
18.20 

314883 

- 

23.32 
23.32 

P1R2 314818 23.31 

P2R1 
18.21 

314995 23.31 
23.31 

P2R2 314899 23.31 

P3R1 
18.20 

314885 23.32 
23.32 

P3R2 314815 23.31 

P4R1 
18.19 

314847 23.33 
23.33 

P4R2 314898 23.33 

P5R1 
18.18 

314910 23.35 
23.35 

P5R2 314895 23.34 

P-Std-R2 - - 370681 - - 

Mean 23.32 

SD 0.0143 

% RSD 0.0613 
 

Table 3: Precision (Bifenthrin) 

Code 
Sam. 

Conc.(mg/L) 

Std. Conc. 

(mg/L) 

Samp. 

Area 

(mV) 

Std. Area 

Avg. Std. 

Area 

(mV) 

Purity of 

Calibration 

sol. 

A.I. 

Content 

(%) 

Avg. 

Content 

(%) 

P-Std-R1 - 

5 

- 379847 

380774 100 

- - 

P1R1 
18.20 

381447 

 

27.52 
27.52 

P1R2 381533 27.53 

P2R1 
18.21 

381626 27.52 
27.53 

P2R2 381816 27.53 

P3R1 
18.20 

381393 27.52 
27.51 

P3R2 381300 27.51 

P4R1 
18.19 

381776 27.56 
27.56 

P4R2 381861 27.57 

P5R1 
18.18 

381496 27.55 
27.56 

P5R2 381711 27.57 

P-Std-R2 - - 381701 - - 

Mean 27.54 

SD 0.0232 

% RSD 0.0844 

 

file:///C:/omak/Downloads/www.IJARIIT.com


Dr. K. Ayyavoo, Dr. C. Tamilselvan; International Journal of Advance Research, Ideas and Innovations in Technology 

© 2019, www.IJARIIT.com All Rights Reserved                                                                                              Page |353 

The formula for Active content Calculation: 

𝐴. 𝐼. 𝐶𝑜𝑛𝑡𝑒𝑛𝑡 (%) =
Sample Area x Std. Conc. (mg/L)

Average Std. Area x Sample Conc. (mg/L)
x Purity (P) % 

 

5. ACCURACY (% RECOVERY) 
The recovery processes and the recovery determination was validated with three fortification levels of processes.  

 

5.1 Preparation of Standard Solution  

The standard solution prepared for linearity (10 mg/L of Acetamiprid and Bifenthrin mixture) was used as a standard in per cent 

recovery determination. 

 

5.2 The preparations were analyzed under HPLC (fortification level 0.1 & 1 mg/L). The results are presented in Table 4-5. 

 

Formula: 

𝐹𝑜𝑟𝑡𝑖𝑓𝑖𝑒𝑑 𝐴𝑟𝑒𝑎 =  𝐷𝑒𝑡𝑒𝑐𝑡𝑒𝑑 𝐴𝑟𝑒𝑎 –  𝐵𝑙𝑎𝑛𝑘 𝑆𝑎𝑚𝑝𝑙𝑒 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑟𝑒𝑎 

𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑚𝑔/𝐿) =
Standard Concentration (mg/L)

Standard Average Area
× Fortified Area  

𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦  (%) =
Recovered Concentration (mg/L)

Fortified Concentration (mg/L)
 

The above preparations were analyzed under HPLC and checked for recovery (%). The results are presented in following table 4 

and 5 

 

Table 4: Recovery (Acetamiprid; level 1& 2) 

Fortification 

Level 

Std. 

Conc. 

(mg/L) 

Std. / 

Sample 

area 

(mV) 

Mean 

Std. 

Area 

(mV) 

Detected 

Conc. 

(mg/L) 

Fortified 

Conc. 

(mg/L) 

Recovery 

(%) 

Avg. 

Recovery 

(%) 

SD 
% 

RSD 

Std-R1 

5 

370856 

371158 

- 

0.1 

- 

99.23 0.20 0.20 

F1R1 7365 0.0992 99.22 

F1R2 7390 0.0996 99.55 

F1R3 7364 0.0992 99.20 

F1R4 7363 0.0992 99.19 

F1R5 7349 0.0990 99.00 

F2R1 74831 1.0081 

1 

100.81 

100.81 0.19 0.19 

F2R2 74830 1.0081 100.81 

F2R3 75057 1.0111 101.11 

F2R4 74735 1.0068 100.68 

F2R5 74696 1.0063 100.63 

Std-R2 371460 - - 

Mean 100.02 0.19 0.19 

 

Table 5: Recovery (Bifenthrin; level 1& 2) 

Fortification 

Level 

Std. 

Conc. 

(mg/L) 

Std. / 

Sample 

area 

(mV) 

Mean 

Std. 

Area 

(mV) 

Detected 

Conc. 

(mg/L) 

Fortified 

Conc. 

(mg/L) 

Recovery 

(%) 

Avg. 

Recovery 

(%) 

SD 
% 

RSD 

Std-R1 

5 

382933 

383210 

- 

0.1 

- 

99.05 0.24 0.24 

F1R1 7599 0.0991 99.15 

F1R2 7586 0.0990 98.98 

F1R3 7563 0.0987 98.68 

F1R4 7610 0.0993 99.29 

F1R5 7600 0.0992 99.16 

F2R1 75254 0.9819 

1 

98.19 

98.72 0.33 0.34 

F2R2 75783 0.9888 98.88 

F2R3 75711 0.9879 98.79 

F2R4 75941 0.9909 99.09 

F2R5 75618 0.9866 98.66 

Std-R2 383486 - - 

Mean 98.89 0.29 0.29 

 

6. LIMIT OF DETECTION (LOD) AND LIMIT OF QUANTIFICATION (LOQ) 

From the Linearity Standard Solution concentration of 5 mg/L was used in these LOD & LOQ determinations. From this solution, 

1 mg/L solution was prepared and further diluted to get the 0.01 & 0.1 mg/L concentration solutions were prepared. The dilution 

details were given in Table No. 6 and the determined area, calculations are in table 7 and 8. 
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Table 6: Dilutions (LOD & LOQ) for LOD – Acetamiprid and Bifenthrin 

Stock Concentration (mg/L) Dilution Volume (ml) Final Volume (ml) Final Concentration (mg/L) 

1.0 1 10 0.1 

0.1 1 10 0.01 

 

Formula: 

LOD = Average + (3 x Standard Deviation) 

LOQ = Average + (10 x Standard Deviation) 

 

Table 7: Limit of Detection (LOD) And Limit Of Quantification (LOQ) Of Acetamiprid 

Sample ID 

Std. 

Conc. 

(mg/L) 

Std./ 

Sample 

Area 

Average 

Std. Area 

A. I. 

Content 

(mg/L) 

 Sample ID 

Std. 

Conc. 

(mg/L) 

Std./ 

Sample 

Area 

Average 

Std. Area 

A. I. 

Content 

(mg/L) 

L&L-Std-R1 

5 

371645 

372504.5 

- 
 L&L-Std-R1 

5 

371645 

372504.5 

- 

LOD-R1 750 0.0101 
 

LOQ-R1 7344 0.0986 

LOD-R2 764 0.0103 
 LOQ-R2 7326 0.0983 

LOD-R3 749 0.0101 
 

LOQ-R3 7313 0.0982 

L&L-Std-R2 373364 - 
 L&L-Std-R2 373364 - 

   MEAN 0.0101 
    MEAN 0.0984 

   SD 0.0001 
    SD 0.0002 

   LOD 0.0105 
    LOQ 0.1004 

 

Table 8: Limit of Detection (LOD) And Limit of Quantification (LOQ) Of Bifenthrin Example Calculation: (LOD& LOQ) 

Sample ID 

Std. 

Conc. 

(mg/L) 

Std./ 

Sample 

Area 

Average 

Std. 

Area 

A. I. 

Content 

(mg/L) 

 Sample ID 

Std. 

Conc. 

(mg/L) 

Std./ 

Sample 

Area 

Average 

Std. 

Area 

A. I. 

Content 

(mg/L) 

L&L-Std-R1 

5 

383631 

383748 

- 
 

L&L-Std-R1 

5 

383631 

383748 

- 

LOD-R1 760 0.0099 
 LOD-R1 7502 0.0977 

LOD-R2 756 0.0099 
 LOD-R2 7519 0.0980 

LOD-R3 760 0.0099 
 LOD-R3 7659 0.0998 

L&L-Std-R2 383865 - 
 

L&L-Std-R2 383865 - 
   MEAN 0.0099 

    MEAN 0.0985 
   SD 0.0000 

    SD 0.0011 
   LOD 0.0100 

    LOQ 0.1097 

 

LOQ (Bifenthrin) R1 

A. I Content (
mg

L
) =

Std. Conc. (mg/L) ×  Sample Area

Average Std. Area
 

   

=
5 ×  7502

383748
= 0.0977 mg/L 

 

𝐿𝑂𝑄 = Mean Value +  (10 ×  SD)  

0.0985 +  (10 ×  0.0011) = 0.1097
mg

L
 

 

7. ACTIVE CONTENT ANALYSIS OF ACETAMIPRID AND BIFENTHRIN  
7.1 Preparation of Standard solution 

Standard concentration 5 mg/L was prepared and used as a standard in concentration analysis. 

 

7.2 Preparation of Sample Solutions 

The formulation sample (30 mg/L) was prepared and dissolved by sonication and diluted appropriately and injected into HPLC. 

 

𝐵𝑖𝑓𝑒𝑛𝑡ℎ𝑟𝑖𝑛/𝐴𝑐𝑒𝑡𝑎𝑚𝑖𝑝𝑟𝑖𝑑 (𝑚𝑔/𝐿) =
𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 (𝑚𝑔/𝐿) 𝑥 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑥 𝐷𝑖𝑙𝑢𝑡𝑖𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟

Area of standard solution
 

 

8. Conclusion 

8.1 Specificity 

The blank, standard and the sample peaks were not co-eluted each other of acetamiprid and bifenthrin; hence the specificity was 

achieved as per the guideline SANCO 3030/99 Rev.4 requirement. 
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8.2 Linearity 

The Linearity correlation co-efficient is achieved NLT 0.99 as per SANCO 3030/99 Rev.4 guideline.  

 

8.3 System Precision 

The system precision is achieved as the % RDS for 5 replicates observed as0.06 & 0.08 % RSD for acetamiprid and bifenthrin; 

which is very well comply with the guideline requirement. (SANCO 3030/99 Rev.4 was NMT 15% RSD). 

 

8.4 Horwitz equation 

The % RSD is within limit according to the modified Horwitz equation (Acceptable Limit <1.67% RSD for 23.32% active analyte 

as per SANCO/3030/99 Rev.5) 

 

The % RSD is within limit according to the modified Horwitz equation (Acceptable Limit <1.63% RSD for 27.54% active analyte 

as per SANCO/3030/99 Rev.5 

 

8.5 System Recovery 

The system recovery 98.72% to 100.81% were achieved for, hence the minimum requirement of the (SANCO 3030/99 Rev.4). 

 

8.6 Details of the Laboratory work were carried out 

Bioscience Research Foundation, Sengadu village & Post, Via Manavalanagar, Kandamangalam – 602002, Kanchipuram District, 

Tamilnadu, India Ph: +91 44 27658293/94/95/96, Email: brfchennai@gmail.com 
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