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PERPUSTAt<AA."' PEPUBATAN DAN SAlN� KESIH,.['Jt 

llailV��m ftuiRA MALAYSIA 

that even though pesticides are very harmful if they are exposed to human, they cannot

be complete]y banned or restricted their use, but their exposure and effects can be

reduced. Therefore, the management of pesticides and their safety measures are

important as these would help to reduce human hea]th risk to pesticides exposure.

1.2 Problem statement 

Pesticides are widely used in agricultural sector to kill pests or unwanted 

organisms, however, since pesticides can be transported almost everywhere in the 

surrounding environment such as air, soil, water and living organisms, their occurrence 

in the environment can cause many adverse effects on ecosystem and human health 

due to exposure to pesticides toxicity (Li, 2017) which resulting in both acute and 

chronic health effects. Pesticides shown acute or chronic and short-term or long-term 

effects on nervous system by the high or low-level exposure which eventually lead to 

a very chronic nervous disorder, for instance Parkinson disease (Asghar et al., 2016). 

Therefore, concerns over the environment polluted with pesticides as well as their 

effects on human health cause pesticides to be important. 

Paddy farmers are at a high risk of poisoning by the pesticides as they are in 

contact with pesticides on a daily basis. It was indicated that skin problems were 

significantly higher among farmers who use pesticides than those who do not (Sankoh 

et al., 2016). In relation to these, many researchers have conducted studies pertaining 

to pesticides particularly on dermal exposure assessment (Mazlan et al., 2016) and 
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Table 1.1: List of pesticides active ingredients, frequency and percentage of usage 
by paddy farmers in Kampung Sawah Sempadan 

Pesticides Active Frequency 
Percentage Remark 

Ingredients (N=152) 

Chlorantrinoprole 44 36 
Previously reported by 

Dif enoconazole 44 36 
Junaidi, (2017). 

Pymetrozine 43 36 

lsoprothiolane 41 34 There were no papers have 

Propiconazole 38 32 been published on the 

simultaneous analysis of 
Pretilachlor 31 26 

these selected compounds. 

Tebuconazole 29 24 

Trifloxystrobin 29 24 

Azoxystrobin 27 23 

Fipronil 22 18 

Tricyclazole 21 18. 

Imidacloprid 17 14 

Buprofezin 13 11 

In addition, several observations were also made on worker operative 

modalities and the use of PPE during their working in paddy field. Based on the 

observations that have been made, some of the paddy farmers did not use PPE, for 

example, gloves and boots during mixing of pesticides and working in the paddy field. 

These eventually cause the paddy farmers to be exposed via dermal absorption of the 

pesticides from their daily activities in the paddy field. 

7 
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Dermal contact is one of the most common route among three main pathways 

(inhalation, ingestion and dermal contact) of pesticides exposure, which normally 

occurs during pesticides mixing or loading, application, harvesting and other fanning 

activities (Nurulain et al., 2017). Thus, this research focused on the potential health 

risk of paddy farmers when exposed to pesticides via dermal. 

Figure 1.1 shows the paddy farmers do not wear PPE during mixing of 

pesticides. Previous study by Atabila et al. (2017) revealed that the lower body parts 

(hands, upper legs, lower legs and feet) were more prone to pesticides exposure 

compared to upper body parts (head, upper arms, lower arms, front abdomen and back 

abdomen). 

According to "MSDS Solutions Center'' (2018), the three selected compounds 

are found to have potential health effects to human, which cause harmful effects if 

absorbed through skin and this may contribute to skin irritation and details of 
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1.4 Conceptual framework 
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Figure 1.2: Conceptual framework for this study 
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a few considerations that has been taken into account before selecting this area as a 

study location. The points of interest were as following: 

i. Agriculture areas where paddy cultivation is the main activity.

ii. The distance of study location is near to the laboratory which preservation and

analysis are carried out. 

iii. The residents who are volunteer to cooperate as respondents in this study.

70 l(ffl 

SELANGOR 

Figure 3.1: Map of Kampung Sawah Sempadan, Tanjung Karang, Kuala 
Selangor, Malaysia 

31 

© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



Total respondents = 138 + 14 

= 152 

Therefore, at least 152 questionnaires were disseminated among the target 

population. 

3.5 Sampling technique 

3.5.1 Water sampling 

The water samples were collected from paddy field in Kampung Sawah 

Sempadan to determine concentrations of pesticides. There were a total of 24 blocks 

of paddy field (Block A to Block X) included in this study. Composite paddy water 

samples of each of the paddy block were taken in five different sampling points as 

illustrated in Figure 3.2. One liter of the paddy water was collected from each sampling 

point. Five water samples collected from each block were homogenised. Then, three 

replicates of composite water samples were collected by using one liter amber glass 

bottle and kept immediately in ice box at 0-4°C. A total of 72 water samples were 

collected from 24 blocks of paddy field in this study. 
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the instrumental analysis in order to check if there is any interference or contamination. 

Ultrapure water was utilized as blank sample throughout this study. 

3. 7.5 Instrumental detection limit (IDL), instrumental quantitation limit (IQL),

method detection limit (MDL) and method quantitation limit (MQL) 

In this study, instrumental detection limit (IDL) and instrumental quantitation 

limit (IQL) for chromatographic method were determined based on chromatographic 

response that produce signal-to-noise ratio (SIN) (Sobanska et al., 2015) by preparing 

different concentrations of pesticides mixtures standards from 0.0001 ng/mL to 0.1 

ng/mL. Each concentration was directly injected into UPLC-MS/MS instrument and 

as the concentrations that produce peaks with SIN of 3 and 10, it determined the IDL 

and IQL respectively. On the other hand, method detection limit (MDL) and method 

quantitation limit (MQL} were estimated based on signal-to-noise method (Shrivastava 

& Gupta, 2011 ). This -method performed by measuring the peak-to-peak noise produce 

by the target analyte from the test sample and therefore, the concentration of analyte 

would produce a certain value of SIN were estimated. A SIN of 3 and IO was 

considered acceptable for determining the MDL and MQL respectively (International 

Conference on Harmonisation, 2005). 
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3.8 Health risk assessment 

Characterization of risk was the final step in health risk assessment to estimate 

the type and magnitude of an adverse health effect of pesticides exposures could cause 

under particular circumstances. The risk for dermal exposure to pesticides in paddy 

water was assessed under the present environmental conditions at Kampung Sawah 

Sempadan, Tanjung Karang. 

In this study, the quantitative dermal health risk assessment was focused only 

to non-carcinogenic health risk. The non-carcinogenic health risk was estimated using 

a standard EPA method by HQ. It is a division of dermal absorbed dose (DAD) to the 

compounds-specific reference dose (RID). Based on USEP A (2004), the HQ 

. calculation was calculated using Equation 3 .3. 

DAD 
Dermal hazard quotient 

= RID

Where, 

DAD = Dermal Absorbed Dose (mg/kg-day) 

RID = Absorbed reference dose (mg/kg-day) 

45 
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According to USEPA (2005), if the value of HQ is less than one, it indicates 

that there is no significant risk of non-carcinogenic health risk whereas, if HQ value is 

more than one means there is a significant non-carcinogenic health risk. The risk may 

increase as HQ value is increasing. On top of that, detennination of HQ value requires 

the RID value. It is appropriate to use chronic reference dose ( cRfD) values to 

detennine the HQ for all recommended exposure pathways (USEPA, 2005). The cRfD 

for the three chosen analytes are shown in Table 3.3. 

Table 3.3: The chronic reference dose 

8USEPA (2015) 

Analytes 

Isoprothiolane 

Propiconazole 

Pretilachlor 

NI A - not available 

cRID (mg/kg-day) 

NIA 

0.1• 

NIA 

The RID value obtained in Table 3.3 was for oral reference dose (RfDora1). 

Dermal reference dose (RfDdcrmal) was required for this study to determine the non­

carcinogenic dermal health risk. According to Kegley et al. (2014 ), the RID oral is used 

to estimate RfDdermal by using Equation 3 .4. 

Rf Doral 
Rf Ddermal = AF

46 

Equation 3.4 
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4.2 Demographic background of paddy farmers 

The questionnaires were distributed among 152 paddy farmers to obtain their 

de1nographic background. Table 4.2 summarized the demographic information of 

paddy farmers. From the table, it showed that 100% of respondents (n= 152) were 

Malay farmers. All of the paddy farmers were male aged between 18 years and 60 

years with an average of 51 years old. Meanwhile, the average weight of the paddy 

farmers was 70.16 kg which were ranged from 45 kg to 120 kg. 

Table 4.2: Demographic background of paddy farmers (N=l52) in Kampung 
Sawah Sempadan 

Variable Category Frequency Percentage 

Gender Male 152 100.0 

Race Malay 152 100.0 

Mean (SD) Min Max 

Age (years) 51.29 (12.604) 18 60 

Weight (kg) 70.16 ( 12.425) 45 120 

4.3 Personal hygiene and use of PPE 

One hundred and fifty (98.7%) of the paddy farmers used pesticides to control 

pests in their paddy field while the rest (1.3%) did not use pesticides. The paddy 

farmers were also asked in the questionnaire regarding their personal hygiene and the 

use of PPE during their working in paddy field, as outlined in Table 4.3. 
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4.5 In situ water quality parameters 

In situ water quality parameters measured in this study include temperature, 

pH, electrical conductivity (EC), dissolved oxygen (DO), turbidity, salinity and total 

dissolved solid (TDS). The results for water temperature and pH were almost similar 

for each of the paddy blocks. The temperature readings were ranged from 27.03 °C to 

31.33 °C, while pH readings were ranged from 5.35 to 7.26. The values of electrical 

conductivity, dissolved oxygen, turbidity, salinity and TDS were 1.19 µSiem to 474.30 

µSiem, 2.30 mg/L to 7.53 mg/L, 14.13 NTU to 573.97 NTU, 1.21 ppm to 461.63 ppm, 

1.17 mg/L to 462.87 mg/L, respectively. The mean and SD of in situ qualitative 

parameters of water are attached in Appendix E for reference. 

4.6 Correlation between the concentrations of target compounds and F11. sille water 

quality parameters 

Spearman correlation was used to determine the significant non-linear 

relationships between concentration of target compounds and in situ water quality 

parameters. The relationship between concentration of target compounds in the water 

samples and the in situ qualitative parameters of water were summarized in Table 4.6. 
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As shown in Table 4.6, there were no significant correlation between the 

concentrations of target compounds (isoprothiolane, propiconazole and pretilachlor) 

with the in situ water quality parameters. Nevertheless, there were a strong positive 

correlations between (i) electrical conductivity and salinity (r = 0.999, p = 0.01 ), (ii) 

electrical conductivity and TDS (r= 0.999, p = 0.01), and (iii) salinity and TDS (r = 

0.998, p = 0.01 ). 

4. 7 Pesticides exposure

Paddy farmers were asked regarding their exposure to pesticides using 

questionnaires. This information was used to assess their dermal health risk due to 

pesticides exposure during work activities in paddy field. Table 4. 7 sm::u1an"':ed the 

informations of paddy farmers' exposure to pesticides. 

Table 4.7: Pesticides exposure among the paddy farmers (N=l52) 

tevent (hr eveni- ) 

Parameters 

Event frequency ( events day-•) 

Exposure duration (years) 

Exposure frequency ( days year-1)

Averaging time (days) 

63 

Average 

2 

1 

27 

220 

5940 
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Paddy farmers were interviewed regarding their exposure to pesticides based 

on their working hour per day and this is refer to tcvent- Results showed that the paddy 

farmers work for 2 hours a day. Meanwhile, the paddy farmers were asked in the 

questionnaire regarding the event frequency (EV) which was based on their 

engagement in paddy cultivation activities for a daily basis. The result shown that the 

paddy farmers work once a day. As shown in the table, the questionnaire also 

comprises of paddy farmers' exposure duration (ED) to pesticides in years. Results 

showed that the paddy farmers involved in this study have been exposed to pesticides 

for approximately 27 years. The exposure frequency (EF) of paddy farmers within a 

year was 220 days. The averaging time (AT) of paddy farmers' exposed to pesticides 

was 5940 days, which was the result of the product of ED and EF . 

4.8 Dermal health risk assessment 

Among all the target compounds, only HQ for propiconazole was calculated. 

There were certain possible body surfaces considered in determining the HQ of paddy 

farmers which include forearms, hands, lower legs and feet. The HQ of paddy farmers 

exposure to propiconazole is illustrated in Table 4.8. 
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The results showed that all HQ values did not exceed one. Lower legs exposure 

(2.887 x 10-6) has the highest average value of HQ, followed by foreanns and feet 

exposure which had the same value of HQ ( 1.4 78 x 10�). The lowest value for HQ 

was hands exposure ( 1.116 x I 0-6). On the other hand, the highest HQ for total 

exposures (forearms, hands, lower legs and feet) was found in Block J (4.411 x 10-5)

while the lowest HQ was found in Block U (2.093 x 10-1). Lastly, the average value 

for all four body surfaces exposure which labelled as HQ total was 6.959 x 10-6. 
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CHAPTERS 

DISCUSSION 

S.1 Demographic background of paddy farmers, personal hygiene and use of PPE

In this study, we determined the demographic of paddy farmers. All of paddy 

farmers involved in this study were Malay as majority of residents in Kampung Sawah 

Sempadan were Malay. In terms of gender, the paddy farmers were all male which 

suggest that the female residents were not engaged in cultivation activities like male 

residents. The mean age of paddy farmers was 51 years old. This is an indication that 

rice cultivation activities are usually carried out by the middle-aged group. The 

average weight of paddy farmers was 70.16 kg. This finding is close to the body weight 

for adult which is 70 kg as suggested by US EPA (2004 ). 

Most of paddy farmers used pesticides to control pests in their paddy field and 

only a small number of paddy farmers did not directly used pesticides. This finding is 

similar to a study in Kampung Sawah Sempadan done by Mazlan et al. (2016) where 

large percentage of paddy farmers (92.5%) been exposed to pesticides imazapic and 

the rest (7 .5%) were never used of the pesticides. Some of paddy farmers in the current 

study did not directly used pesticides, but they hire others to spray pesticides in their 
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paddy field. Eventually, the pesticides sprayed by others will enter the paddy water 

and the paddy farmers will be exposed to pesticides in the paddy water.

Due to the importance of personal hygiene and PPE, this study gave special 

attention to paddy farmers' personal hygiene and the usage of PPE among them. Most 

of the paddy farmers immediately taking a shower and change their clothes after 

working with pesticides. This shows that the paddy farmers practiced good personal 

hygiene after application. The use of PPE when working with pesticides is important 

to prevent paddy farmers from pesticides exposure. According to Nyatuame & 

Polytechnic (2015), the use of PPE help to prevent farmers from being exposed to 

hazardous chemicals used in agricultural areas during farming activities. Despite the 

advantages of PPE usage, in the current study, there was a great majority of paddy 

farmers did not use PPE during pesticides application. According to Sharifzadeh et al. 

(2017), the reasons that caused the paddy farmers not using PPE could be due to (i) 

high cost of PPE (ii) PPE items are not available locally (iii) none of colleagues use 

PPE during working with pesticides (iv) use of PPE is too time-consuming and (v) 

PPE reduces physical flexibility. Thus, this would increasing their exposure to the 

hazardous chemicals. The study by Okoffo et al. (2016) indicates that farmers' 

noncompliance to use PPE when working with pesticides lead to increase the potential 

of pesticides exposure, which cause serious health consequences. Wearing of PPE in 

this study was defined as wearing boots, apron, overalls, gloves, goggles, face shield 

and hat or hood at the time of working in paddy field. In this study, most of paddy 

farmers wore a hat or hood could be due to avoid being directly exposed to hot weather. 

Meanwhile, the least use of PPE was an apron. Only a small numbers of paddy farmers 
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used apron as PPE as they think wearing a shirt is sufficient to avoid dermal contact 

with pesticides particularly at their abdomen regions. 

S.2 Concentrations of isoprothiolane, propiconazole and pretilachlor in paddy

,vater 

In this study, the highest mean concentration of pesticides in paddy water was 

isoprothiolane. Correspondingly, a previous study done by Ouyang et al. (2017) found 

that the concentration of isoprothiolane (1.357 µg/L) in river water from agricultural 

area in northern China was the highest compared to other targeted pesticides in their 

study. Another study by Derbalah et al. (2003) on the pesticides contamination in 

Japan, also found that isoprothiolane (37 ng/L) was detected with the highest 

concentration compared to the other nineteen pesticides in their study. The maximum 

mean concentration of isoprothiolane detected in this study was 51.542 µg/L which 

was higher compared to previous studies. This could be due to the water sample was 

directly collected from paddy field, while previous studies were in the river water 

where agricultural water flows. 

The results showed that propiconazole was the second highest mean 

concentration after isoprothiolane. The water samples from 7 out of 24 paddy blocks 

were contaminated with propiconazole while the rest of the water samples were below 

MQL (Table 4.5). Based on the previous study by Battaglin et al. (2011) in United 

States on 12 different fungicides, it was found that propiconazole concentration in the 
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water sample was 1.15 µg/L. The concentration of their study is lower as compared to 

this study. 

With the exception of water sampled from Block P which recorded a mean 

pretilachlor concentrations of 0.109 µg/L, all the other paddy blocks were found to be 

below MQL (Table 4.5). Arora et al. (2014) previously reported the pretilachlor 

residues were not detected in water samples of rice fields in Sonepat and Dehradun, 

India. However, pretilachlor has been detected in the water samples from Haryana, 

India ranging between 0.21 µg/mL to 0.81 µg/mL (Duhan & Punia, 2015). The 

concentration of pretilachlor that found in this study was lower compared to Duhan 

and Punia (2015). 

Isoprothiolane and propiconazole are fungicides used to kill the presence of 

fungi in paddy field while pretilachlor is categorised as herbicides used to control the 

weedy rice. The results found in this study revealed that pretilachlor was not detected 

in 23 out of 24 paddy blocks may be due to the duration of sampling of paddy water 

that was two weeks before harvesting. During this time, herbicide was not as actively 

applied as fungicides since there were very minimal presence of weed. Other than that, 

previous study reported that pretilachlor readily dissipates in rice fields by 

photodecomposition, microbial degradation and volatilization (Kumar et al., 2018) and 

consequently, the data obtained from this study showed that most of the concentration 

of pretilachlor were below MQL. On the contrary, isoprothiolane and propiconazole 

concentrations were detected in most of the paddy blocks. The detection of fungicides 
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(isoprothiolane and propiconazole) in most of the water samples could be due to 

duration of sampling was near to the harvesting period. Pesticides application at that 

time was more focussed on fungi that could infested the crops. Fungicides were widely 

used during the vegetative, reproductive and ripening phases of paddy to minimize 

crop damage and protect the quantity of agricultural products (Hamsan et al., 2017). 

Therefore, the paddy farmers tend to use fungicides to protect the production of rice. 

5.3 Correlation between the concentrations of target compounds and in sit11 water 

quality parameters 

The in situ water quality parameters are physical parameters while the 

concentrations of pesticides are chemical parameters. The results obtained from this 

study found that there were no significant correlation in pesticides concentrations 

collected from paddy water to the in situ water quality parameters. Electrical 

conductivity is one of the water parameters that is imperative and related to the amount 

of soluble salts concentrations (The Center for Agriculture, Food and the Environment, 

2018). Salinity is a measure of salts in the water while solids can be obtained in nature 

in a dissolved form (Clean Water Team, 2004). Salts that dissolve in water break into 

positively and negatively charged ions (Clean Water Team, 2004). Since dissolved 

ions increase salinity and additionally conductivity, these explains why there is a 

significant positive correlation between (i) EC and salinity, (ii) EC and TDS, and (iii) 

salinity and IDS. 
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5.4 Dermal health risk assessment 

In terms of estimating the risk posed by paddy farmers, this study focused on 

chronic exposures to the target compounds in the paddy water through dermal contact. 

Based on the available information in the risk assessment database, only propiconazole 

was calculated for the HQ. The RID for isoprothiolane and pretilachlor was not 

available from literature search. HQ for paddy farmers exposed to propiconazole was 

calculated for certain possible exposures of body surfaces such as forearms, hands, 

lower legs and feet. After the calculation, all the HQ values for propiconazole were 

found to be less than value of one. These indicate that there were no significant dermal 

health risks for the exposure of propiconazole among the paddy farmers when working 

in paddy water. Based on the results, it showed that the average HQ for lower legs was 

much higher compared to other body parts. The findings in this study were in 

accordance with the findings ofMazlan et al. (2016) where the HQ values for legs was 

found to be the highest compared to other body surfaces for exposure of pesticides 

imazapic through dermal in the paddy water. Also, the average value for all four body 

surfaces exposure which labelled as HQ total was 6.959 x 1 o-6, indicating that there 

was no significant dermal health risk as it did not exceed the value of one. Therefore, 

there were no adverse non-carcinogenic dermal health risks were likely to occur when 

the target population exposed to propiconazole in paddy water. In addition, to the best 

of our knowledge, no previous study has assessed the non-carcinogenic dermal health 

risk by using HQ for propiconazole. However, there was a study reported the HQ for 

propiconazole in personal air samples in Tanjung Karang, Selangor by Hamsan et al. 

(2017). The HQ value for propiconazole as found by Hamsan et al. (2017) was 7.17 x
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I o-s. The results reported by Hamsan et al. (2017) were comparable to this study where 

the value of HQ was less than one. On the other hand, HQ values for isoprothiolane 

and pretilachlor were not calculated due to unavailable data in any database for the 

reference dose value of both of the compounds. 
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CHAPTER6 

CONCLUSION AND RECOMMENDATIONS FOR FUTURE RESEARCH 

6.1 Conclusions 

The present study carried out in paddy fields at Kampung Sawah Sempadan, 

Kuala Selangor, revealed the concentrations of pesticides in paddy water. 

Isoprothiolane was detected with the highest mean concentrations at 51.542 µg/L and 

were followed by propiconazole (12.434 µg/L) and pretilachlor (0.109 µg/L). 

The correlation analysis output exhibit that there were no significant 

correlation between concentrations of targeted compounds in paddy water and the i11

situ water quality parameters. However, there were significant correlation between 

electrical conductivity and salinity, electrical conductivity and total dissolved solids 

and salinity and total dissolved solids. 

The non-carcinogenic dermal health risk assessment was calculated in this 

study. All of HQ values obtained were not exceed one, indicating that there was no 

significant chronic non-carcinogenic health risks via dermal exposure to propiconazole 

in paddy water among paddy farmers. 
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6.2 Limitations of the study 

There were some limitations encountered while conducting this study. The 

dermal health risk assessment was calculated only for propiconazole compound. Since 

information on isoprothiolane and pretilachlor were unavailable in any existing 

database, their HQ values cannot be calculated. Furthermore, this present study only 

studied three types of targeted compounds. There are some other types of pesticides 

that are commonly used by paddy farmers in this study area which are thirteen all of 

them. Besides that, only dermal exposure of pesticides among the paddy farmers were 

assessed in this study. Other route of exposures of pesticides such as ingestion and 

inhalation were not assessed in this study. 

6.3 Recommendations 

6.3.1 Recommendation for future research 

For future studies, we suggest to take into consideration for all of the thirteen 

compounds. By doing so, the actual dermal risk to human health associated to 

pesticides exposure in paddy water might be much more accurate. Since dermal health 

risk to pesticides were reported in this study, it is suggested to assess the other main 

exposure pathways in future studies. For instance, exposure through ingestion and 

inhalation. Paddy farmers may be exposed to pesticides through ingestion when they 

are not wearing gloves during their activities in paddy field as well as not maintaining 
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good personal hygiene such as eating when working without washing hands. The 

present study reported that majority of paddy farmers did not wearing gloves while 

working with pesticides. Therefore, they may be exposed to pesticides through 

ingestion. On the other hand, there are paddy farmers using spraying methods for 

pesticides application in their paddy field. This causes paddy farmers exposed to 

pesticides through inhalation when they breathing the pesticides. Therefore, further 

studies are important for a better understanding pesticides exposures in the paddy field. 

6.3.2 Recommendation for paddy farmers 

Although the results obtained through this study showed that there were no 

significant non-carcinogenic health risks to paddy farmers, it is encouraged for paddy 

farmers to wear PPE during working in paddy field to reduce occupational pesticides 

exposures because there is still a minimal risk levels. 

The results obtained from this study could help those agricultural community 

particularly, paddy farmers, as they will be more aware in relation to pesticides 

ingredients used by them. There are various types of pesticides used only for the needs 

of plants at the moment. Thus, the use of appropriate pesticides is important to prevent 

paddy farmers exposed with excessive pesticides residue in paddy water. 
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UNIVEASITI PUTRA MALAYSIA 

l!fllLIIIU ar11■AICTI 

JABATAN KESIHATAN PERSEKITARAN & PEKERJAAN 

FAKULTI PERUBATAN DAN SAINS KESIHATAN 

UNIVERSITI PUTRA MALAYSIA 

PENDEDAHAN KEPADA ISOPROTHIOLANE, PROPICONAZOLE DAN 
PRETILACHLOR DI DALAM SAMPEL AIR PADI DAN RISIKO 

KESIHATAN DALAM KALANGAN PESA\VAH DI TANJUNG KARANG, 
KUALA SELANGOR. 

ARAHAN SOALAN: 

1. Borang soal selidik ini mengandungi Tiga (3) bahagian iaitu:

Bahagian A : Maklumat Diri
Bahagian B : Pendedahan kepada Racun Perosak
Bahagian C : Penggunaan Kelengkapan Pelindung Diri

2. Anda diminta menjawab semua soalan yang ada dalam buku soalan ini.
3. Buku soalan ini hendaklah dike1nbalikan kepada pengkaji setelah selesai

menjawab.
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PENDEDAHAN KEPADA ISOPROTHIOLANE, PROPICONAZOLE DAN 
PRETILACHLOR DI DALAM SAMPEL AIR PADI DAN RISIKO 

KESIHATAN DALAM KALANGAN PESAWAH DI TANJUNG KARANG, 
KUALA SELANGOR. 

1. Umur: ..................... tahun 

2. Jantina:
□ Lelaki

. LJ Perempuan

3. Bangsa:
Melayu 

Cina 

India 

Lain-lain (sila nyatakan): ............................. . 

4. Berat: . . . . . . . . . . . . . . . kg 

' �- BAHAGIAN B:· P�NDEDAHAN KEPADA RACUN PEROSAK • ·�

5. Pekerjaan sekarang: ........................................ . 

6. Tempoh bekerja di tempat sekarang: .................... bulan/ tahun 

7. Pekerjaan terdahu)u: .......................................... . 

8. Tempoh bekerj a di tempat dahulu: .................... bulan/ tahun 

t==r;: anda mandi selepas ke tempat kerja?

□ Tidak
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PENDEDAHAN KEPADA ISOPROTHIOLANE, PROPICONAZOLE DAN
PRETILACHLOR DI DALAM SAMPEL AIR PAD! DAN RISIKO 

KESIHAT AN DALAM KALANGAN PESA WAH DI T ANJUNG KARANG,
KUALA SELANGOR. 

1 0. Adakah anda menukar pakaian kerja setiap hari? El Ya 
Tidak

D
k�: anda menggunakan racun perosak pada tanaman anda?

LjTidak 

12. Nyatakan kekerapan anda menggunakan racun perosak:

.................. kal i/ hari
atau 
. . . . . . . . . . . . . . . . . . kali/ minggu
atau 
................... kali/ bu Ian 
atau 
................... kali/ tahun 

BAHAGIAN C: PENGGUNAAN KEl•:.ENG�-A·PAN PELINDtJNG DIRI· 

Ell3. Adak;� anda menggunakan kelengkapan pelindung diri semasa bekerja? 

Tidak 

14. Jika "Ya", apakah jenis kelengkapan pelindung diri yang digunakan semasa
bekerja? 
a. But 
b. Apron 
c. Baju kalis air 
d. Sarong tangan
e. Cennin mata 
f. Topeng 
g. Penutup kepala
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PENDEDAHAN KEP ADA ISOPROTHIOLANE, PROPICONAZOLE DAN 
PRETll.,ACHLOR DI DALAM SAMPEL AIR P ADI DAN RISIKO 

KESIHATAN DALAM KALANGAN PESA WAH DI TANJUNG KARANG, 
KUALA SELANGOR. 

Ell 5. Jilca is, a", adakah anda menukar kelengkapan pelindung diri setiap hari?

Tidak 

-Tamat soal selidik-
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��ii., • MELIBATKAN MAN USIA (JKEUPM) 

· i 
JAWATANKUASA ETIKA UNIVERSITI UNTUK PENYELIDIKAN 

1!:�� [!]�[i!il UNJVERSITI PUTRA MALAYSIA, 43400 UPM SERDANG,

illllBJ -•·flNTltA-LU- SELANGOR, MALAYSIA 
111111 

BORANG 2.4: PENERANGAN DAN PERSETUJUAN RESPONDEN 

Sita baca maklumat berikut dengan teliti. Sekiranya anda mempunyai sebarang pertanyaan, sila 
kemukakan kepada penyelidik. 

1.TAJUK KAJIAN

Kuantifikasi Isoprothiolane, Propiconazole dan Pretilachlor di Dalam Sampel Air Padi dan Risiko 
Kesihatan Dalam Kalangan Pesawah di Tanjung Karang, Kuala Selangor. 

2. PENGENALAN

Isoprothiolane, Propiconzole dan Pretilachlor merupakan racun perosak. Pesawah merupakan individu 
yang berpotensi tinggi untuk terdedah kepada racun perosak tersebut kerana mereka mcnggunakan 
racun perosak di dalam aktiviti penanaman padi. Terdapat kajian sebelum ini mendapati bahawa racun 
perosak menyebabkan masalah kesihatan terhadap kesihatan seseorang individu tersebut. Penilaian 
risiko kesihatan dijalankan untuk menganggar kebarangkalian terjadinya penyakit kulit kronik j ika 
terdedah kepada bahan kimia. Kajian ini dijalankan untuk mengenalpasti risiko penyakit kulit kronik 
yang boleh berlaku dalam kalangan pesawah disebabkan oleh pcnggunaan sisa racun perosak dalam 
aktiviti penanaman padi. Sekiranya ada, pesawah akan dinasihati untuk mengambil langkah berhati-hati 
semasa musim meracun. 

3. APAKAH YANG PERLU ANDA LAKUKAN

Respondcn dikehendaki untuk menjawab semua soalan yang terdapat di dalam borang kaji sclidik yang 
akan diedarkan oleh penyelidik bagi mendapatkan infonnasi berkaitan berat badan, tempoh dan 
kekerapan terdedah kepada racun perosak. 

4. SIAPA YANG TIDAK BOLER MENYERTAI KAnAN INI?

Penduduk Kampung Sawah Sempadan yang tidak terlibat dalam aktiviti penanaman padi, pesawah yang 
tidak menggunakan racun perosak dalam tanaman padi dan kanak-kanak yang di bawah umur 18 tahun. 
Namun, penyertaan adalah secara sukarela. Keengganan untuk menyertai tidak akan melibatkan penalti 
atau apa-apa tindakan. 

5. APA.KAH FAEDAH MENYERTAI KAJIAN INI?

a) KEPADA ANDA SEBAGAI PESERTA?

Kajian ini akan menilai jika terdapatnya risiko kesihatan kulit atau tidak apabila anda terdedah 
kepada racun perosak. Selepas selcsai kajian, anda akan diberitahu sekiranya pcnggunaan bahan 
racun pcrosak tersebut berisiko atau tidak berisiko untuk mendapat penyakit kulit. Di samping 
itu, anda akan menerima sejumlah RMI0.00 sebagai tanda terima kasih atas penyertaan anda 
dalam kajian ini. Selcpas menerima borang persetujuan anda yang telah dimaklumkan dan borang 
kaji selidik anda yang lengkap, penyelidik akan memberikan pampasan kepada anda. 

b) KEPADA PENYELIDIK?

Melalui kajian ini, penyelidik akan dapat mengumpul maklumat berkaitan kehadiran racun 
perosak di dalam air padi di kawasan sawah padi di Kampung Sawah Sempadan dan risiko 
pesawah untuk mendapat penyakit kulit juga dapat ditentukan. Data yang didapati boleh 
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digunakan lebih lanjut untuk kajian yang lebih mendalam dan spesifik mengenai pcnyakit yang 
dikenalpasti. Sclain itu, hubungkait antara risiko, kekerapan penggunaan racun perosak dan 
pcnggunaan kelcngkapan pelindung diri juga dapat dikenalpasti. 

6. ADAKAH IA BERISIKO?

Terdapat risiko minimum. Proses kajian yang akan dijalankan hanya memerlukan responden untuk 
menjawab borang kaji selidik sahaja. 

7. ADAKAH MAKLUMAT DAN IDENTITI SAYA KEKAL RABSIA?

Ya. Segala maklumat dan identiti responden adalab sulit dan akan kekal rahsia ser1a hanya akan digunakan untuk 
tujuan kajian sahaja. 

8. SIAP A YANG SAY A PERLU HUBUNGI SEKIRANY A SAYA MEMPUNY Al SOALAN T AMBAHAN

SEMASA MENGIKUTI PENYELIDIKAN INI? 

Rcsponden bolch mcnghubungi pcnyelidik kajian ini: 

014-8860206

ASNA SY AHIRAH BINTI MOHAMAD SALIHIN 
JABA TAN KESIHA TAN PERSEKIT ARAN DAN PEKERJAAN, 
FAKULTI PERUBATAN DAN SAINS KESJHATAN, 
43400 UPM SERDANG, 
SELANGOR, MALAYSIA. 

012-6140221/03-89471396 

HO YU BIN, Pb.D 
JABA TAN KESIHATAN PERSEKITARAN DAN PEKERJAAN, 
FAKULTI PERUBATAN DAN SAINS KESIHATAN� 

43400 UPM SERDANG, 
SELANGOR, MALAYSIA. 

Si/a ta11datanga11 di sini sekiranya anda refal, membaca da11 memal,ami ka11d1mga,r l,a/ama11 ini 
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9. PERSETUJUAN

Saya................................................... No Kad Pengenalan. . ............................... . 
beralamat .............................................................................................................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. dengan ini bersetuju untuk mengambil bahagian secara sukarela 
dalam penyelidikan yang tersebut di atas •(kajian klinikal/percubaan ubat-ubatan/rakaman 
video/kumpulan sasaran/temuduga/ soal selidik). 

Saya telah diberi penjelasan secara menyeluruh mengenai penyelidikan ini dari segi metodologi, risiko 
dan komplikasi (seperti tertulis pada Helaian Penerangan Rcsponden). Saya memahami bahawa saya 
berhak menarik diri dari penyelidikan ini pada bila-bila masa tanpa memberi sebarang alasan.Sayajuga 
memahami bahawa sebarang maklumat yang berkaitan identiti saya akan dirahsiakan. 

Saya • berminat / tidak berminat untuk mengetahui keputusan kajian yang melibatkan saya. 

I setuju/tidak bersetuju untuk imei/gambar/rakaman video/ rakaman suara digunakan dalam apa jua 
bentuk pcnerbitan atau pembentangan. (sekiranya berkaitan). 

�otong yang tidak berkenaan 

T andatangan ..................................... . Tandatangan ...................................... . 
(Respo11de11) (Saksi) 

T ariklt : ............................................ . Nama : ............................................ . 

No. KIP: ............................................ . 

Saya mengesahkan bahawa saya telah menerangkan kepada responden ini sifat dan tujuan 
penyelidikan yang tersebut di atas. 

T ariklt ..................................... . Tandatangan ...................................... . 
(Penyelidik) 
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Table 1: Concentration of compound replication in each paddy block 

Block 
Isoprothiolane Propiconazole Pretilachlor 

(f.lg/L) (f.lg/L) (µg/L) 
Al 0.3746 0.0000 0.0044 

A2 0.1705 0.0000 0.0027 

A3 2.2292 0.0046 0.0074 

Bl 2.2686 0.0000 0.0018 

B2 2.4001 0.0001 0.0030 

B3 2.2482 0.0001 0.0022 

Cl 0.7023 0.0016 0.0021 

C2 0.6832 0.0013 0.0019 

C3 0.5907 0.0016 0.0026 

DI 0.1594 0.0029 0.0094 

D2 0.1064 0.0003 0.0042 

D3 0.0664 0.0004 0.0073 

El 0.0888 0.0010 0.0028 

E2 0.0961 0.0111 0.0020 

E3 0.1037 0.0013 0.0024 

Fl 0.2537 0.0767 0.0028 

F2 0.2106 0.0697 0.0017 

F3 0.2942 0.0713 0.0024 

GI 21.1470 0.0655 0.0192 

G2 1.2887 0.0089 0.0051 

G3 16.2210 0.0054 0.0024 

HI 0.1488 0.0040 0.0092 

H2 0.1699 0.0022 0.0133 

H3 0.1470 0.0052 0.0046 

11 0.1670 0.0000 0.0054 

12 0.1525 0.0035 0.0063 

13 0.1547 0.0000 0.0038 

JI 5.9970 3.5510 0.0165 

J2 9.1810 4.6108 0.0132 

13 2.7938 1.1637 0.0167 

Kl 3.6397 0.0024 0.0059 

K2 3.8183 0.0020 0.0078 

K3 5.9449 0.0041 0.0087 

LI 1.8866 0.0447 0.0101 

L2 1.1393 0.0059 0.0142 

L3 4.8959 0.0840 0.0000 

Ml 2.3681 0.1220 0.0089 

M2 1.5035 0.0944 0.0065 

M3 1.6000 0.0977 0.0055 

NI 4.7508 0.0000 0.0134 

N2 3.5907 0.0000 0.0123 

N3 2.3431 0.0000 0.0112 

01 2.1886 0.0000 0.0195 

02 0.4516 0.0611 0.0 l 20 

03 0.1156 0.0000 0.0098 
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Pl 0.6577 0.0000 0.0607 

P2 0.1633 0.0044 0.0110 

P3 2.2824 0.0066 0.0098 

QI 0.0000 0.0000 0.0023 

Q2 0.0206 0.0000 0.0020 

Q3 0.0259 0.0000 0.0000 

RI 0.2690 0.0000 0.0129 

R2 0.2751 0.0000 0.0000 

R3 0.3273 0.0000 0.0000 

SI 0.0000 0.0000 0.0000 

S2 0.0553 0.0000 0.0000 

S3 0.0000 0.0000 0.0000 

Tl 0.0000 0.0000 0.0000 

T2 0.0380 0.0000 0.0024 

T3 0.0142 0.0000 0.0022 

Ul 0.1116 0.0184 0.0013 

U2 0.0667 0.0107 0.0009 

U3 0.0739 0.0152 0.0013 

VI 0.1544 0.0041 0.0019 

V2 0.1369 0.0000 0.0009 

V3 0.3484 0.0003 0.0021 

WI 0.0239 0.0026 0.0026 
W2 0.0200 0.0000 0.0012 

W3 0.0133 0.0004 0.0016 

Xl 0.0000 0.0000 0.0000 

X2 0.0000 0.0000 0.0056 

X3 0.0000 0.0000 0.0000 
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Table 2: Mean and standard deviation of in situ water quality parameters of all paddy blocks (n=24) 

Mean±SD 

Block Temperature 
Electrical 

Dissolved Total Dissolved 
pH Conductivity Turbidity (NTU) Salinity (ppm) 

(DC) Oxygen (mg/L) Solid (mg/L) 
{!!Siem} 

28.600 6.407 201.020 5.670 109.333 194.420 196.387 

± ± ± ± ± ± ± 

0.600 0.240 215.869 0.087 1.155 206.331 210.951 

B 28.833 6.850 176.333 5.473 14.127 168.933 172.100 

± ± ± ± ± ± ± 

0.321 0.128 45.059 0.107 4.845 43.553 44.012 

C 28.133 6.167 149.667 6.630 61.900 142.800 146.300 

± ± ± ± ± ± ± 

0.379 0.131 11.070 0.087 0.361 10.437 11.122 

D 27.033 6.177 217.167 3.650 55.067 207.533 212.000 

± ± ± ± ± ± ± 

0.379 0.292 88.371 0.204 0.306 85.652 85.893 

E 29.467 5.923 70.500 6.827 51.367 70.153 68.760 
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± ± ± ± ± ± ± 

0.493 0.060 2.720 0.155 11.854 1.971 2.534 

F 27.967 5.740 90.080 5.183 89.200 87.243 87.853 

± ± ± ± ± ± ± 

1.026 0.036 0.796 0.177 0.000 0.794 0.885 

G 28.000 6.673 176.767 2.297 52.533 168.833 172.367 

± ± ± ± ± ± ± 

0.557 0.065 51.550 0.155 11.226 48.788 50.316 

H 28.433 7.150 60.037 6.150 191.300 60.797 58.640 

± ± ± ± ± ± ± 

0.058 0.185 24.661 0.100 1.044 22.081 24.085 

I 28.667 6.620 141.600 5.217 68.267 135.233 138.400 

± ± ± ± ± ± ± 

0.351 0.044 8.628 0.035 1.677 8.501 8.445 

J 27.667 5.350 229.567 6.997 289.867 219.233 224.167 

± ± ± ± ± ± ± 

0.252 0.460 23.767 0.031 2.419 24.274 23.213 
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K 27.533 6.213 438.400 6.390 112.000 427.367 428.233 

± ± ± ± ± ± ± 

0.289 0.790 79.841 0.040 4.359 82.908 78.215 

L 28.467 6.617 223.767 3.653 115.667 215.333 218.733 

± ± ± ± ± ± ± 

0.252 0.146 170.429 0.059 2.517 164.063 166.595 

M 28.567 6.493 106.583 5.963 115.867 102.693 103.727 

± ± ± ± ± ± ± 

2.309 0.021 12.837 0.064 17.200 11.275 11.848 

N 28.800 7.257 1.189 5.747 185.333 1.206 1.169 

± ± ± ± ± ± ± 

0.608 0.117 0.085 0.085 1.155 0.106 0.078 

0 29.733 6.673 209.700 6.750 143.000 201.367 204.767 

± ± ± ± ± ± ± 

0.153 0.795 9.619 0.053 1.732 9.642 9.471 

p 31.200 6.297 134.000 6.420 261.667 128.533 131.200 

± ± ± ± ± ± ± 
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0.000 0.050 6.762 0.079 16.197 6.380 6.669 

Q 27.900 6.003 85.917 6.250 106.333 83.937 83.933 

± ± ± ± ± ± ± 

0.100 0.031 0.540 0.056 4.041 1.156 0.393 

R 28.633 5.837 112.833 3.493 126.667 108.667 110.000 

± ± ± ± ± ± ± 

0.404 0.076 9.819 0.025 7.371 8.631 9.590 

s 29.700 6.317 85.950 4.027 573.967 84.467 83.897 

± ± ± ± ± ± ± 

0.100 0.060 1.807 0.021 6.108 1.741 1.796 

T 30.200 6.373 80.090 7.160 150.333 79.307 78.370 

± ± ± ± ± ± ± 

0.551 0.160 1.156 0.122 1.528 0.697 0.917 

u 29.600 5.883 109.300 6.680 33.833 105.767 106.667 

± ± ± ± ± ± ± 

0.100 0.058 1.300 0.036 4.576 0.945 1.185 

V 31.167 7.133 474.300 7.533 94.600 461.633 462.867 
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± ± ± 

0.306 0.321 34.947 

w 30.233 6.683 369.133 

± ± ± 

0.473 0.127 7.851 

X 31.333 6.143 265.833 

± ± ± 

0.643 0.090 17.079 

BL 25.000 7.540 0.180 

± ± ± 

0.000 0.000 0.000 

± ± ± 

0.120 5.495 38.894 

6.807 80.000 355.600 

± ± ± 

0.105 1.000 4.677 

4.980 357.333 252.667 

± ± ± 

0.062 21.779 16.093 

7.603 0.263 10.430 

± ± ± 

0.025 0.015 0.000 
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APPENDIXF: 

Calibration Curve 
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Figure 1: Calibration curve for isoprothiolane 
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Figure 2: Calibration curve for propiconazole 
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Figure 3: Calibration curve for pretilachlor 
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APPENDIXG: 

Chromatogram Graph 
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Figure 4: Chromatogram for isoprothiolane 
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Figure S: Chromatogram for propiconazole 
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Figure 6: Chromatogram for pretilachlor 
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