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ABSTRACT 

PESTICIDES CONTAMINATION IN PADDY SOIL AND THEIR 
ASSOCIATED DERMAL HEALTH RISK TO PADDY FARMERS IN 

TANJUNG KARANG, KUALA SELANGOR 

AMINATUN SOFIA BINTI SALLEHUDDIN 

Introduction: Tanjung Karang, Kuala Selangor is the third largest paddy field in 
Malaysia. The pesticide can produce a positive impact on destroying pest that can 
destroy agricultural activities but it also gives a negative impact on other organisms 
that act as a biological control and not to mention it exerts health risks on the farmers 
themselves. Objective: To determine the concentration of pesticides in paddy soil 

samples and their associated dermal health risk among farmers at Kampung Sawah 
Sempadan, Tanjung Karang, Kuala Selangor. Methodology: The study was 
conducted at Kampung Sawah Sempadan in Tanjung Karang. 24 soil samples were 
collected from 24 paddy blocks that consist of Block A to X. Soil sample was 
extracted using of acetonitrile (ACN): ultrapure water (I: 1) and the aliquot of the 
extract was injected into ultra high performance liquid chromatography - tandem 
mass spectrometry (UHPLC-MS/MS). 155 farmers were interviewed using a set of 
questionnaire to obtain the information such as pesticides exposure, usage of 
personal protective equipment (PPE) and personal hygiene for dermal health risk 
assessment. Result and Discussion: The Hazard Quotient (HQ) and Hazard Index 
(HI) for all compounds were less than 1 indicating that the risk of pesticides to the 
farmers was not significant. The lifetime cancer risk (LCR) for pymetrozine was at a 

clearly acceptable risk level (LCR <l o-6) in the range of 2.03 x 10- 14 to 8.67 x 10- 14_

Conclusion: There was no significant non-carcinogenic and carcinogenic health risk 
for farmers work in paddy soil for the exposure of 27 years. 

Keywords: Pesticides contamination, paddy soil, agriculture, UHPLC-MS/MS, 

health risk assessment 
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to study by Zhang, Chai, & Wu (2012), the degradation rate of chlorantraniliprole in 

rice straw and water were faster than in soil as their half -life were 16.0 days for soil, 

0.85 days for water and 3.50 days for rice straw. 

Zhang et al., (2012), reported the concentrations of chlorantraniliprole in 

paddy soil were 12.0, 29.0, 22.0, 17.0, 13.0, 10.0 and 6.0 µg kg 1 after 2 hours, 8 

hours, I day, 3 days, 7 days, 14 days and 28 days of pesticides application, 

respectively. While, Malhat, Abdallah, & Hegazy (2012), also reported that the 

concentration of chlorantraniliprole in soil were 3193, 2215, 1710, 986, 593, and 

165 µg kg- 1 after 1, 3, 7, 10, 12, and 15 days of pesticides application, respectively. 

Next is difenoconazole which is persistent and slightly mobile in the soil 

environment. Difenoconazole has high potential to reach in soils that are high sand 

and low organic matter content but it has a low potential to reach ground water. The 

main route of dissipation on the aquatic environment is partitioning into the bottom 

sediment and potentially relatively fast to slow aqueous photolysis in clear water 

conditions (USEP A, 1994). Based on the study on the dissipation of difenoconazole 

in rice, paddy soil, and paddy water under field conditions by Wang, Wu, & Zhang 

(2012), there is an increase of difenoconazole residue in paddy soil after two hours of 

application until 3 days of application in Guangxi and Hubei while in Zhejiang, the 

residue can be detected until 21 days. Throughout the study, the half-life of 

difenoconazole were 23.26, 2.82 and 6.61 days in Guangxi, Hubei and Zhejiang, 

respective I y. 
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CHAPTER3 

METHODOLOGY 

3.1 Chemicals and Standards 

Reference standards of chlorantraniliprole (99.5%), difenoconazole (98.7%), 

and pymetrozine (99.0%) were purchased from Dr. Ehrenstorfer (Germany). The 

internal standards (IS) imidacloprid-d4 (99.9%) was purchased from Sigma-Aldrich 

(Germany). HPLC-grade methanol, HPLC-grade dichloromethane and HPLC-grade 

acetone were purchased from Fisher Scientific (UK) while HPLC-grade acetonitrile 

was purchased from A vantor Performance Material (USA). Analytical Reagent 

Grade dichloromethane, acetone and methanol were purchased from Fisher Scientific 

(UK). Sodium chloride was purchased from EMSURE (Germany). Hydrochloric acid 

and formic acid were purchased from R&M Chemicals (UK). Decon 90 was 

purchased from Decon Laboratories Limited (England). Ammonium formate solution 

was purchased from Sigma-Aldrich (Switzerland). Dichlorodimethyl-silane was 

purchased from EMSURE (Germany). 

3.2 Study Design 

The study design was cross-sectional study design where exposure and 

outcome were determined simultaneously. This study also involved laboratory 

29 

© C
OPYRIG

HT U
PM

 
UPM 



analysis as three compounds (chlorantraniliprole, difenoconazole, and pymetrozine) 

were quantified. Quantification of the compounds was conducted before their risk to 

the farmers were assessed. 

3.3 Study Location 

This study was carried out in the rice farming village of Kampung Sawah 

Sempadan which located at Tanjung Karang (3° 28' 20.455" N, 101 ° 17' 51.835" W), 

the state of Selangor, Malaysia. Tanjung Karang, Kuala Selangor is widely known 

for its paddy cultivation activity and the third largest paddy field in Peninsular 

Malaysia. Most of the communities in this area involve in rice farming and exposed 

to pesticides. Kampung Sawah Sempadan, Tanjung Karang consist of 24 blocks of 

paddy namely as Block A until Block X, specifically 1468 plots. The total area of the 

paddy field in Kampung Sawah Sempadan is 2304 hectares. The soil collection was 

conducted on 19 February 2017, roughly from 11.00 am to 4.00 pm, which was the 

paddy cultivation period in the study area. The study location is depicted in Figure 

3.1. There were few considerations that need to be taking care in selecting the 

location of study. The criteria of the study location were: 

1. Agriculture area with paddy cultivation as the main activity.

u. Study location must be nearby or in a short distance from the

laboratory which preservation and analysis were conducted.

m. The willingness and cooperation of the residents throughout the study.
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3.9 Quality Control 

3.9.1 Cleaning of glassware 

All glassware were undergone acid wash before used to ensure they are free 

of any contaminants based on USEP A Method 1699 (EPA, 2007). All glassware 

were soaked with 5-10% hydrochloric acid (HCL) overnight followed by washed 

with Decon 90. Then, the glassware was rinsed immediately, first with methanol, 

then with hot tap water. After that, it was rinsed with methanol again, followed by 

acetone, and then dichloromethane. After washing, all glassware were dried at 60 °C 

and capped with solvent rinsed aluminium foil to prevent any accumulation of dust 

or other contaminants. 

3.9.2 Calibration of UHPLC-MS/MS 

At a five-point calibration curve, the instrument was calibrated with each 

analyte. Each calibration point were added the labelled internal standards (ISs) 

corresponding to the analytes at a concentration of 50 ng mL·1 to generate relative 

response factors (RRF). A calibration curve was obtained by injecting the standards 

of chlorantraniliprole, difenoconazole, and pymetrozine range from 0.1 ng mL· 1 to 

500 ng rnL-1
. 
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3.9.3 Extraction Recovery 

The extraction recovery was determined in order to validate the analytical 

procedure by spiking the samples with varied amounts of standard solutions of each 

compound (Zhuang, McBride, Xia, Li, & Li, 2009). The percentage of recovery was 

calculated according to Ho, Zakaria, Latif, & Saari (2012), the percentage of 

recovery was calculated by comparing the concentration of each compound spiked 

before extraction (Cp) to its concentration spiked after extraction (Ca) in the same 

sample matrix using Equation 3.4, where C9c is the concentration of analyte in the 

blank sample. 

C -C
Recovery(%) = cp _ cqc x 100

a qc

3.9.4 Procedural Blank 

(Equation 3.4) 

The soil (blank) collection was conducted on 18 February 2017. The blank 

sample was collected from a place without any anthropogenic activity. The 

procedural blank procedure was modified by Fenoll et al., (2009). For every batch of 

samples, 1 mL of the native standard was spiked into the blank sample, and the 

sample was allowed to equilibrate for two hours before extraction and instrumental 

analysis in order to avoid any interference or contamination. 
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3.10 Health Risk Assessment 

3.10.1 Non-carcinogenic Risk 

The non-carcinogenic chronic health risk of farmers was assessed 

using hazard quotient (HQ). Hazard Quotient (HQ) is a ratio of exposure dose to the 

compounds-specified reference dose (RID). USEP A (2001) stated that if the value of 

HQ is less than one, then there is no significant risk of non-carcinogenic effects. 

Whereas, when the HQ value exceeds one, then there is a significant non­

carcinogenic risk that may increase as the HQ increases. 

HQ was calculated based on USEPA (2004) as shown in Equation 3.5: 

DAD 
HQ

= 

RID 
(Equation 3.5) 

Based on USEPA (2004), DAD and DAcvcnt were calculated using the 

following equation: 

DAevent X EV X ED X EF x SA DAD= BWxAT 

DAevent = C x CF x AF x ABS
ct 
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(Hossain, Rahman, Islam, & Adyei 2013). Thus, it-is important to assess the health 

risk of the farmers who are exposed to pesticides. 

Three different situations were considered to estimate the health risk of 

farmers. The first situation was that the farmers wore gloves but did not wear boots, 

hence exposing the feet to the paddy soil and water. Second situation was that the 

farmers wore boots but did not wear gloves and thus exposing the hands. Meanwhile, 

the third situation was the farmers did not wear both gloves and boots and 

consequently exposing their hands and feet in soil and water. 

The risk was categorized into non-carcinogenic and carcinogenic riskby 

calculating HQ and LCR for each pesticides. The HQ and LCR for each compound 

were listed in Table 4.5. 
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Pymetrozine 

Figure 4: Chromatogram for pymetrozine 

IU34 

Difenoconazole 

Figure 5: Chromatogram for difenoconazole 

Chlorantraniliprole 

Figure 6: Chromatogram for chlorantraniliprole 
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Figure 9: Analysed with UHPLC-MS/MS 
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